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SI Ml. A it ILL ('ILTIVATIOX. 

liv J. MOLUSON. M h A i\ 

of Ai/ru uifur^ in lufixn, 

I HK Simla htil distric t lias a t‘ital arm i>t hI^uU 100 st|uare 
mile^i. It uci'U th«^ S»>utht*in ni' th<,‘ great central 

ehain «»! th** \N Himalay;t<. and ♦^xtmds North and 

F^st Iritin th** Funjaii plains in riid>a!la District to the 
magnitici-nl ‘‘miu t-lad jH'ak> of tlit< main chain. The annual 
rairdall is ahout 7 m im-ht-. of which tlir greater portion falls 
Im* 1 Wet II .1 u n<' and SepttonlM r. dulv and Au::ust are gcnerallv 
the iiit«ntlis ot heaviest rainfall. Tin^ rams cease aUnit the 
initldlc ot St'ptt'inht r A sptdl •»! genial wt-ather I’olhtws. Simw 
Usually tails sevi lal tiiurs ill daiiuarv ami Fehruary. Hailst<»nns 
are common in March. April and Mav. and <M.cur with consider- 
able diwister to fruit tras ticra>ionally in .June. Tile mean 
temperature in Simla i" aa . that ot'.JanuaiT and Fehruary 41 . 
amt that t>t .^um^ the uarne ^t immtii. is 07 . The lowest readings 
reached in the course «it* the vtar vary hetwteu the freezing jKiint 
and l.r Kelt I w it 

M ost «if th*‘ iidial»itanis in the Simla lulls arc agriculturists. 
These include tiu* Hrahmms of the lower order -the Kaiiavats 
Nvho are i{4ajpu( de>ceiidant'« the Kolis .uid o(ht r low c,‘istes. The 
higher onier of Hrahmins and tin' Hanyas arc extensive land 
ownei'H but do not <iirectly cultivate. 'The 1 hah min and Kami vat 
cultivators are widl t<t do, Their imnies of htc arc similar and 
very comfortable The K<di cult i\ at ' rs are [morer and have to 
live simply and economical! v. 

Tile eiiltivatAHl lami mostly consists of terraces wlmdi have 
.been furnied at large initial cost. The sha]Ks and seizes of the 
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terraced fitdiU drjuMid U|>*>n fht* naniral and cfnif'Mir of th«' 

hillsidtv \\dc*i>* rii»‘ Manual •-Iojm- i> strf|». f h.* aii* jairi v 

lon^ and Vfi \‘ nai r'»\\. In ail e i>»'> tie* M»H**‘>sity •»! a 

If A td surtai*c t'*n‘ lA taiuiM.; rain him I t«‘r n 

tiu* -i/a- anti sliap** •! •m*1i tt i raced tieid, W lier*- tin* tialiual 
>|*i[K*Nart‘ nut \i r\“ tin* niltivatt^tl I md i'i n-it !e\t*!led. 'Dc' 

tiflds aia- -mall, and fru-i«in durin-j^ tin- rain- i- |n »-\a-nt* iI 
l>v st«?ne and r-artlnn • Milianlviin iits and Ity divi-rtinij thr* flow <.1 
natural drainuL^t* vliaiin- 1- S<nji»* fi»ddH ar*- with -font 

walls al^out .*t fdrt hiiflt *>!■ hv lM-di.;»’s, tin- fdlia^o* nf wha-h i- 
[M’Un*al for f‘‘< »lino o;ttth“, '•hi**'[> and ‘^‘'at- \\}]»'n L^ra/ui|^ t- -rant 
\fiinv field-. hos\f\'* r. Uf !mrMe!o>»'d liJi^atioii for (hi- t^ iraouil 
Helds is arrahi^'f-d tor l‘\' fa[»|MnLj naliual -pnn--. ny hilt 

str»‘ntn>, and hv loadini; fie* water in opi ij ^■hann<*!H ofti-n hm-j 
distnnee.s. In man’/ »-a-»-> nnmorou- fhanneU take -d} from » 
si rij^le stream. lie' nia|o(itv ai e pr»>j» eted ami nifimtane-d iiy tn* 

|Hs>plo them,M*I\ »■>. rinaa* are m* wa lls 

The diineiisiiih id a hotne'>f»*ad imiicates th*’ eireum-tam ■ - fd 
the i-ultivar*>r. His lioldmu oi-neriilly -luround- hi- 
The fioiiiesfead- are ;j*'Merali\‘ scattered -m;;l\' o|- m htth- »^'rou|‘' 
HI places where enlti Vat Ion is pos-lhh* 1 hey ar»* dofird lerratid 
there trfini tin- [<»wt r ih (itli- of tin- salh y-. to tin* ;/ra-s,sy upland^ 
which HI wint**r are rnm-h to hirr#r t'old 1 In* .u ihl- 

holdings varv from r, | *^» aer**s, a. el tlu- ar* a -upjM.rf s nsnalh 
ab<mt tj HidividnaU. ami with tin- ('oiiHiioh i^na/iMLj a e»ni>ulerai-l' 
nuinher of ratth* ami other h\e sfoek 

It IS a sati-lvin:^' siohf to take .i lard - • y** view* fnan tli* 
lusher ridges of the aL^neuhure of them- jwirfs |»^irt nndarly win i 
the autumn tints prevail Tin- rmited houses cosily laid- 

into the hilUides. the kale var<ls and tin- little or<’hards of laet 
h^UT^eHtea^i. first eatf h tin- *-v* The dcf-p nil |wUc)]es of amaraiitl 
form a phrasing' cord rust to Mn* little fiehl-. .»f yellow rijn-mnii 
corn. I he antumti sown ero|>s hel|M’<l hv rrrijg'ation ure frc«li and 
f^^reen, whilst the |wistnre lands have taken a tattny hue. 'I1n 
little black caitic the buflHlm-s, the sheep, and the agile g»mt-s 
are industrlouslY seeking pasturage along the network of 
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juot tracks oil the sleeper siu|)e.s. These tnicks |>iHsibly mark 
the footprints of mttle .unl Nhee[> ainl j^oats. which have 
ou these luIU centuries ago. Plate I is a rough 
sketeli of a hamlet. The tall trees are pines from which the side 
l)ranchr‘^ have i>eeii ruthlessly removwl ff>r tirew<XKl — a common 
praeiiee '\u tile liilh. Plate V^III represents a more typical hamlet. 
The terraced Helds in the foreground are fs-eupied i>y maize. The 
dwelling'* are <(’attere<l promiscuously over the liillside, each 
U'^ually being is<ilat<t^l iis in plate II. These isolated hoinestea^ls 
are guarded 1>V large hili dogs which are dangerously tierce when 
a[>pnsie|u‘d iucuutiously hy strangers. It is rare to tiiid many 
hiunesieinlj* eh*;ie t<^gether ; even tiie villages are small. The 
liomcatcad'* are gruujHul Into circuits, blacii cultivator usually 
ImildH his own hou.se in a sheltered situation. The walls are 
huilt of sU)ne.s, and arc jdastered inside and out with mud, and 
then limewiwluHl. b^ich house Inv^ usually two stori€.s. The 
hjiscincnl is used lis a callle sheel and general steering place tor 
implements, fuel. etc. Tiie family jives on the uj)jK?r ll^ior. The 
romitfirtments an* small lov and dark. This armugoment is a 
prol**etjfm i gainst cold hut is <|uite insanitary. The rcKif is cut her 
eoverml witli flat slate like stones or with earUi of a ^^^msi^teucy 
which does not usually allow rain to ptmetratc. The cost of a 
|ioUM> for an avemge family may vary trom Rs. nOO to Rs. l,00n 
each. 

Hiilsida griuing is (xmnnon U> a circuit or to a group <*f 
ikmilies, hvit the grazing and hay obtaimni ihertdrom is not sufti- 
cimit for the cattle and other stock It is supplenientctl by grass 
and leaves galheriHl in forest areas Some forest area is assignee! 
to eAt'h gnnip of families, hut this does not lead t*» forest con 
scrvaiicv. Each landholder pays a small fax. not exceeding R«. 
for the right f>f cutting fuel. 

The hil! cultivators and their families ai'e .assiduous workers. 
The terraced fielda are skilfully tilUHl. Crop after crop is taken 
in rapid sncceHsion. The Helds are mostly double cropped each 
year. The heat land, however, produces as many as three crops 
^ in 13 monUiH The fertility of the land is, to some extent, 
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maintained by \vai;hing5> iroin the higher slopes, hut fairly heavy 
dressings of ordinary^ manure are frequently given. This is 
possible for various reascuis. The cultivator almost always lives 
on his holding, and the waste of domestic life goes on to the land. 
The number of farm animals which he keeps is much over the 
average of arable areas of like extent in the jilains. The hsider 
and litter gathered in forest areas are considertible. The grazing 
lands are extensive and the manure from cattle, sheep and goats 
is to a large extent conserveil. The intensive cultivation requires 
heavy manuring and the cultivators are fully alivr to this necessity. 
The dung heap of each holding is usually some distance from the 
homestead. Tlie cattle {>ens are littere*! with grass, leaves and 
.small branches ijf trees, and this litter with tlie dung, the absorbeil 
urine and the househul«l waste, is carri*‘d to the general manure 
heaps every second or third day. This manure ih^ctiyK suthciently 
to be applied at two scjisuns in tlie year, o#., for the Kharifas well 
as for the Rabi crop. Sheep and goat manure is eiJirsidered to 
have high value. The professional shephenJs bring their Hoeks 
down from the higher hills to the cultivated areas at |i*irtieular 
seasons, and are jwiid liberally in cash or kind fur folding the 
arable fields at night. 

The farm iin[)Iemeiits arc necessarily light to suit the draught 
capacity of the small active work aittb*. They arc elfieirnt fa- 
kee{)ing the land clean, for fine tilth, but are not lieavy enough 
for deep cultivation. The ordinary bulhH’kqH>wer aiul haml* 
tillage implements are illustrated in plates IX, X, XI and XII. 
The former, though miniature, resemble those of the [plains in 
general construction. Seed drills are not used, but seed is bromJ- 
caate^l or plants! very evenly by hand. Numerous [dough trigs 
arc given for spring-sown crop.s, but for .'-mmd autumn-H<iwn crojis 
the plough is not used soofUm. The preparatory tillage is always 
careful. Mo.st fd‘ thi.s work is dfme liy the [dough (Plate IX K 
but a tined harrow (Plate X) and the leveller or elm! crusher 
(Plate XI) are freely used. The latter, when u«e<l after sowing, 
helps to cover the seed and to fonn an even surface for irr gatioii. 
The terraced fields are generally so small and m level, that 
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for < iiTi;.;;>t ion an* only oc-ca.<ionally reijuired. 

Tho ■•roj).-' ai'o carft'ully liandwoodcd. All ynaiii cr<)[)s are reaped 
with a ■'ieklo. tii-d into limidh-s and cairii-d in headloa<ls to the 
tlii> 'hino tloor-i to la thr. 'h'-d out under the feet of bulloeks, 
Kaeh floor i' roiiohlv pavi-d with Hat -tones or with hard beaten 
.•arth 1 - suri-ounded l.v a low ma-oury wall and ha.s a diann-ter 
of l.T feet or more. Hulloek cart- are U'lt us.-d in liill cultivation. 

afivhle proiluee availahh' to!‘ .sale I- ei)n\eyed freun the 
honest. -.i.l- of tie- vall'V' h.v hi'idl.-yaths t. . the main road.s and 

ma'k.t .■.•ntr.s i'V h' - ..r hv on.-k animals. The oeneral 

.•arri. r of liehl w.-iylit-i- a ly with a liasket ( Plates IV and 

Xllln Tie- j.aek mul- (Plate lllf i- oft. ii very lieavily laden. 


Tie- Hill e....li.-' .ail .-airy a-toumliiio w.iyhts f.ir 1. .iiy' distances 
at a haltiuo jsie.' ..f mil. - an li.'Ur ..(■ 1.'— . heavy load is 

ran i. .! u-ually in -a.-k ..n tie- h. lit haek and -le .aiders of the 
......ly, ami i- k.'j.t in j..'-item l.y a tlii- k -..ft r..pe which is slung 

r..mel tie- i..a.'ka._o- aiei i- sU|i).. .rt.-.l .m the iv s forehead. 

Pa.-k mul. '. |>a.'k youe - ami pa.-k .-atfle- ar.' cliietly ii.'ed t.irearr\ - 
mo tie- .aori.-ult m al ].r...lu.-.- w hi.-h i- .-x [ .. u't -al. 1 he long single 
til.-s ..f' tie-.- l..e-k animals aim v.-rv eharaetefist l.' of the 
trath.- ..f the mam r.-ei- a,et by. -ways ..f tie- Simla hills. They 
u.it .mly .-ai rv au'i i.-uh m al. f.u . -t ,aml ..tie r i.c.ihlee to the markets 
tie- plain-', hut t.. .. .-, .u-i.I.-ral .!.■ .-xt.-ut they return laden with 

tie m.-rehan.h f tie- .-ites .,f the plains and bring hack spices. 

,alt. t.iha ami many ..tie r luxui i. s or tm.-essaries. 1 he princi- 
pal AVoi, ./ .•r.>\'' aia- e. r. ids mai/.' (makka). rice (dhan). kmlra 
(/'.es/.o/e.e ,-o/,n -/.(O.,,,!. mamlal (/• '.■"•o -. . •./•oeaeo), arid 

-m. mune ( /M-is. . . oe,. potatoes (altlk 
amaranth (.Im.o.mm- - .,e o On ■ - k sesamUlU (til), turmeric 
(hahlit Tie- .-hi. f A'o'.. eimps are tie- cereals . wheat (gehuu). 
liarlev (iaut . the pulses gram, h-ntil. and .s,an (lUuh.s loUnh) 
and the'oilse. d -arson (tape seedf Walnuts, mulberries, peaches. 

I 1 . II. « (NiniiiKMi fruits. In tho 

Mppltv’' HU'i * UU M 

1 . r 1 ^ w'r n in <hUI v<>ruors m^ar 

raniH H lar;^r vamlytU \ , 

. * 1 vou^'tnlMes. hut thov 

thn houu'strmis. llu'V Hio <-hh'n\ irunt . 

, , II r.i . inmiii'i carrots, r rouch beans, 

inelurlc cauhnov\< tunu| . 
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EoglisJi vegetables ol' tine tjuality eiin, with earerul cultivatinii, lx* 
grown very successt’ully uji to an altitutle of (J.ouu w r>UOO (bet. 
The cultivation of tine varieties ot‘ fruit couKl be very largely 
extended. Potatoes cU gond kinds and id' excellent <|ualitv are 
now produced in birge quant i ties in tlie Siuila hills. The cultiva 
cion exteialiiig. The ex port trade of potatoes to t he plains 
has been stimulated i>y tin- Simla- Kaika Kailwiiy and provides 
much transport work t<j «’<joiies and owneiss of mules, ponies. 
butiViloes and buliock.s 

[n nearly all a'^i'icultui al rq>erations the wium n ot the lowei 
castes work quite a.s hard as the men. ddn* « >Ider ehlidi eii help t In rn 
to teed and fend the eattle, gather tialder' and firewood, manure 
the fields. Weed tile ef* q ;.s. leap and earry Imine rhe |jarv<*s!. 
rheniendoai! bulioek [*ou*i tillaee, snw the s»a>d. ihiesb and 
winnow t\ie ^ram. carry the produee inarkiU. and ^ell w 
Women ot th«' hiohei agi leidt ural <‘ia.s.s<’s atteml alino>,t enfn ei\ 

ro d^nijestie duties only, and urdike tho-^#’ i.f rh»' howa east,-, are 
not ficlpe'ii 111 their eookino hy the men 

I he staple eereai f, m ►d-L.o' ains i tf agrieu i f n n '-t > i h oo. >»] eu enm 
'lafK'es are w heat, mai /.»■', bar!* '/ and riee. w rfb the j»u(s< opam, 
mid. miing. arfiar, math .\fai/i- is rhe .qn»d’ f'.H.d iMUweei: 
Srptmnber and May . ainl vvieat, i;r wheat and l^arle^' mixed f*ii fii. 
rrvst ot tin* y»'ar, Eof.afoe^ ar- very ;^ 0 ‘ner dU' at* n. also liativ* 

\ r*-of»tabb‘s, ami a t*w\ oi rfif more einnrnon Knoh-^h v e;^, t.alih - 
f‘ll-to do faimties 'ovnino Iniftalo* ,-* and Us#' a g***##! d* al 

of y//#*/' 1 p.iMr*r p**q»|. are satisfieii witli bns.*il arid 

iaj)r>seefj fid ffoek -alt i** fie* efjn-t ffuni of salt Us# d N|#-n and 
women srnok.* fe.baepo. hut rh* h;oia- ranks lo frarn fr<-m d*ui}:: 
^o openly. 


I lie ineome derived fftne eulfivation hy a larg, fanjil\ on a 
-innll hoifliDg is i.y (hat lioni Mil.si.hiir v 

as tor nollinj.; fu. l ah.l yranH .-l.ta;n. ,1 ,,i .(h, cau vnir 

'll- ayrKdlliinil pro.lu— .,t (h.- huyo r taiKl..uiiri> (., n.ai k. t. an.l 
"I --'nii.l.ay o,nin I‘lat.. XJV .lluMrat. , a ,,..11 « lu.-h 

"onir.io,, ,n h,l|. f, hy «a,. r , Thr «a,. . 




'rvi’h At. 












BASKETS SIMLA DISTRICT. 
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carried with sutHcimt tall anti haeetu wurk a turbine wheel which 
int»vcs the netiiei griml.sttiiie. A mill inelutling the hut over it 
cof^ls ahnut Ks. !jn. The grain which is usually ground is wheat, 
barley, maize amt gram. The usual rate for grinding is two 
aimas |)er mauml of S'J ibs. 

i^late XV illustrates the mortar, pestle, and slip used for 
pound iiig and wii mowing rice and otlur grains. Tlie women use 
the sup very ileftly in separating chatt'aial husk froni grain and in 
>itting husk funn pouiab d grain or tlour. 

Plal('s \ \, \ \l, rt'speetively . illustrate a hill budklo, 

a liill e<‘W, and hill shet‘p. d'he hill cows ami wtuk cattle are 
lompact. m*Hve. little animals, not unlike tin* Kerry cattle ol 
Ireland, ni size and gcneial <’ontormat iotj. 7 iiey vai*y in c<dour, 
l ilt the majoritv ale hlaek or Very dark biown. A goiKl cow is 
woitli ahjtut Hs. but oiilv vields about '-ecr.^* pj li>s,) oj milk 

wlieii in till! ju'ofit. The butVaba-s are mueb smaller and more 
aeti\t* than tho'-o « tf the plains A milk butlalo e<i>ts Hs. 40 to 
lbs_ .ill and gives abotii a ''eers !, 1 0 |b*>.) o| milk dally tor a (ew 
Mm >nt ils aft er caK iug 

1'lie bill mub s are vny -lunlily built ami ^ely fair size. 
Manv are well o\er la liamls in luigbt. They art* worth bo to So 
rupees « ach A *_;t'Oil doukeV male is Wol th l\>. I uO <M mol c. 



THK CATTLK AN D SOME A( '.R [CT LTI H A E 
FEATURES OF TKE KUHXOOE 
J)ISTKICT, 

C BKNjSON, m.k.a r., 

Lai^. D^'pnty oj Mu*ira^ 

The ( Tov'ernmetit <^>r Iruiia, in tlieir l{Fsr)luti<»n of I )t ut'ini>* r 
on the Report the Famine Commission. oxj>resse<l the 
opinion that the primary ^iuty of tin* Ihov im-ial A^rrieiiltmal 
1 )e|>artments then beino .iroanized shf>ulii }»e an amilvsis of all 
‘listiiets, village* by \illagr\ in oiflei- to dotirmirie in wh’eli 
portions of the country agri^-nlture is preuariou.> and aCo to 
ascertain what agricultiiral defects exist. In Madras, some 
years agri, this task was entrusted to tne and took the tbrm of a 
general survey ratin r thari more precise village to \ illage analysis. 

The otdy district dealt with was Km non 1. It was tbr 
j>iir[>o.sf’s of etK(iiity tliviilcd into fairly lioitio|r(ii(oiis tract-, or 
agrie ultural di\ isions r egai <lless of thf’ artificial iHiundarit s ot 
administrati ve areas, and the condition of these tiaets was 
submitteil to a detaihal analysis as tirm* and means p»U‘mitted. 
h rom an agri(*ultu!'fil [>oint of \ iew, the* advantagc.s of adopting 
such a syste-m are many arnl ohvious, particularlv in illustrating 
by tacts and statistics the feaehmgs <ti Indian rural eco!M»m\'. 
I pro[>osc to sfiow sonn thing of what f then learnt, esj^cially 
about the farm livesto<'k of the Kurriool distriet. 

This district has an area of over 7»a00 squan* milt s, one- 
third of which i.s occupieil hy fora^sts. I'lit* greatest length fn»m 
north to soutli is HO miles ami from e/i.st tt» west I 10 niile.^. 
Over such a widf? area It is natural that great <li\cr«itv shtadtl 
exist, anrl this divfu'sity is inereased by tin; fact that the <listrict 
is traversed fniin rn^rth tt> soutli by two langcs of lulls— of nt> 
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<^n‘Ht hei^^ht it is truo l)Ut suttieit iit to intercept and modify the 
tfow ( ^’ the monsoon currents and hencf' tlie rainfall and its 
distribution. Added to this, th r sods are inanv and varied, and 
thus the aorieultuial conditions of dlf!brent paits of the district 
are also diversified. In ito !c>pcr-t arr- tliev more so than in 
r«‘i|ar<l to eattlt dn*iaMlino ami mana«_o<ment . In s(;nie parts cattle 
are larofly laid : in otici'-, tliere is practically no hi cedi no at all. 
and tile lyot'' depend tdi then' w^rk cattl^^ on imports tVom tlie 
neiohhouriiio di>trieT <d Nelline toi ()nO(>le». 

Speakitio otuierally. tic- di>trieT >tamis from ah-nu six to 
sixteen hundred feet aho\(' >eadevel. with hills ill s»mie places 
e\4‘i>edilc_^ Lkmio feet ill altitude. It is (M-eUpied almost tluouah- 
eut, « \<-»'pt ftn the m>rtit \\e>t, hy sedimt ntaiy roeks winch 
laroeK' intlueiiee the eliaraetei' i>t its stids. I jjc iiTioatiutial 
taeditn s are movtlv po»ir and nut <-apahle ot ile\ clf»pment : 

thuiioh in suijie ti'atUs the underuj'ouml at»u' suppl\' is o<M>d and 
mioht he niufe lar^eK' imed tlian it now is. Die ramtall is 
mode rate and preeanou^. It i^ unly it inn eumparati vdv n eeiu 
years that are* ss tu tic* th-tm t liy rail has iMa n pro\ i«ied. whil>t 
iitliei ei iiii munieat ion> are jmui in maiiv parts. tlc»uo|j tlu‘ii' 
'jUality depend^ laro’ly "ti the natiiif of tin* .'^uil ni ilitfereni 
l*»<*alil ies, I'lc* pupulatiuii. tliuU:.:h at first sjoht appearino t<» br- 
extremely sparse, is not ><1 m reality, for the mcidenee is rctiucoil 
by the lai'oe area uf fuii st'. that exist, "file pupuiation is fairlv 
undurtn tluouohout the distrcU as a wide. In parts tiieie is 
mtieh ooimI soil, iiut the pieeariuus eharaett r of the rainthll has 
r»‘nderei| the Ktiriiool distm^t t»ne ut tin' worst ‘ tamme districts 
in the Madras l^resideiicw ami a:.^rieull ure is earned **\i there 
umh r oreat ditlieidt ies. 

It is not with aoriiadture eem rally that I propt^se to deal in 
this paper. Imt with tin- cattle of tin' ^listriet. And in tliis 
< hoiee I think thei'e Is reason. fi>r on Ins 4*atth* tln‘ r\ <*i lU^peiuis 
almost entirelw ^I'heX’ are the motivt' force tor iit'arly all tillaire 
"p^’i’ations and the source of the oia^ater part of the manure he 
and thtis they are of otitstaiuhno importance in the rural 
’ t*i>noiny i»f India. Ijittle idlort. Imwcvei. seems to Imxe Inen 
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loade to collect accurate i^lctails cattle \i\ any f^*(»viiice in 

India. I have long f)cen corn i need that, in Afadras at lea.st, tlie 
data available tor forming an opinion of the tilling and manuring 
force.s ot' cattle Were utteily det'ecti\t‘ any tigiU’es the village 
ciccuuntant^* cho.se to submit being accej>ted without check 
ijuestiun. Une ot the fir.st things that was before rjjc, therefore, 
was to obuiin fairly tull and fairly accurate statistics on this 
matter. It involved much labour and tlic detailed checking of 
many hundreds of return^. The result w as not w ithout its value, 
for I believe that, in my account t>f the Kurnool liisiiiet, I places! 
on record data whicli .'^houhl serve' a> a general check tm livc.st^a k 
>tatistics as prescribetl by village accountants. 

In tlic t*our>r* of my survey, 1 divided the distrit't into 
nineteen agrieuhuial liacts. Some ot tln-^e w»*re of lempai’a 
lively small area. wiie. the •‘oiKhtions of whii-h aie governed \*\ 
the c'.visCtMict' t>t a largr* irngatit>n tank, hmic^ only I .'br at) at rt > 
m aiea ; but m(>>t of them eXeeed*.*d a hundred tliousaial aere^ m 
extent, wlid.-'t soiije Were thret* or toui' limes as large again, 
Kach ot thesf' trar-l^ ditfen d in some im[>or tant agi ic ultuiai 
character h'(nn tlio.-e adjoining it, ihougli ditfei em^-ts ^t soil 
chieriy intlueno d the giou[»ing ad(»pi*‘d. 

1 propo>e to deal ill this jtaper in detail with tw<» ordv' ot the 
iu tracts. Ot the-e, him , with an area ot' iiearlv 4 l! t,()U0 aere.-. 

IS a wide open plain of »,r l»ja«*k I'otton sod. d'ln* 

country is t^utiie and tin* people eomparat i vejy prosperous. It 
is almost treeless c\i>-pt w here the \ dlagf s eluster ahmg the maiii 
watercourses, and irrigation i- contiiM d to luie or tw(» tanks. 
liTigation from wells is -eareelv' j)i*actised. there lieing alaaii 
177 acres of ('ro[> grown without for o\er*y acre irrigated trtmi i 
well, and the soil is not generally ot a efiaraeter suitahh* (or 
irngHlitUL 11 m [U'lijeijjal erops »d the (Tfict ari' a late variety of 

sorghum and eotton. At the time ot my survey, aliout 17 per 

cent, only ot the total ari a was not avviilnhle Idr eultivati<ni, and of 
this nearly hall wa.s ineluderi m villagr* fore.sts an<l glazing re.serves, 
iiebides such area and a very small proportion of the occupif’d 
land left until led. tiieie wa.^- no pul>!ic grazing ea.sily aece.s,sii>le to 
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thu ry^Hs. h ort'sts at no ^ii.staiKM* are, liowevet . grazed by 

ryots cattle in times i»t’ (liougbt. W'ltliin the tra<'t. at the time, 
IHi cent, ol the aral>h" laud \va.> m oecujjaliou, and of this the 
normal [)nj|>urti<ui cultivated from yeai to year wa> ‘J4 percent 
Nearly tln.‘ whole ol’ thir> cultivated land de[>eiids ‘Ui rainfall only, 
riie average a.sse.^sment of' the unii l igated ijecujued hind was then 
vei v slightly over one ru[>L»‘ per acne d'he holdings a\eraged 
about fifteen acres eaeln I ‘J pm cent, of the area wa.s held in 
oecujiancies of abijiU three acres, anti per cent, in holding.s of 
ihe aveiag«*o| 1 ,> atn es I he ti act show s i|Uile a numixo' of 
large liolding> for SiHithern India. 

The otliei* tract with which I j propose tti deal has an area 
ot al^out d-0,U0o acres, gein rally of' thin [»oor soils, though a lew 
[>atches of superior i|Uality •‘\ist. rius tract forms a plain lying 
• lUtsitle tfie Eastern < ihats w ith NalleVs running up into tile 
.Nailamalais. I In* tract !> almost hai o of iiHas and is surrr)undc<i 
generally hy the har*' to»a hilU ot tin/ Nailamalais. Tlie 
ac etvssihility oftho high • I junglts im th«»t‘ hills rinourages the 
l^eepmg of >loek. Ihsldes the inoii- distant jUllgles alluded ti>. <4 
tin* total area there wa.sat tin tune of my ^in \ev somt' '27 per eent. 
reservt'd from o<-eupation. ..f which nearly half' was then inehuled 
m \ illag»' lorosts and gra/ing io-ei \* s oii per<*ont.of’ the arable 
Ilea was then in ..oeupation ; tlni't ttUo. rat In r iijoi than halt th*" 
fotal aiea meliidcfi tn tie- \ illages of tin tract was available tor 
puiilie ol ‘i*oniinoii held grazing ; and Ije^ide^ this, on an average 
'‘t yt-ars. o\« f go j>eri *‘ni. ot tin- land in oi eiipatimi was not tilled, 

I he greater part *d the <*ulti\ated land in tins tiai-t ilepciui.s 
‘hn tly on ram. about a p« r eent, w ;t.s irrigated trnni worlxs, and 
aion than It) pi-i’ i-eiit from wr lls Tliowell inigaltou is a \er\ 
unportant featuri- of fin- trac't. Tin- ^juality the land in 
'i'’cupafion Is show 11 hv tlie late of assessment, iv:., 8 as. an acre, 
i'he vahieof Well irrigation has mU eiilmnced the assessment. In 
diis tra<'t <M*ops are earlier than in lliat previously mentioned; 
n arly two-thinis of the s< swings occur l)eioic (In* ciui t»l August, 

I goral deal, ln>w’ever. of really late sow n crop is also raised, as the 
roeeivts a fair a i noun I <•( tain «luring tin uot'lh-east 



AGBICrtTURAL JOt'RNAL OF IN’t)IA. 


fin. r 


monsoon. Cereals, of whieli tht* must important are Sazziv 
{PrruusrfKn\\, Korra {N^7 <?/vo) and early surohum, pulses —ohieHy 
horse -gram [IhiJ irJtns ) — castor and cotton are thr' 
crops. The t\v«» latter t)ecupied about lo per cent, of the 
cropped aiea. The hoh lings are small, a\'ei‘aging all round 
«>idv ten acres in extent. M ore than half the area had holdittgs that 
averageil a]:)out seven acres : only o4 per cent liad Inddings 
which average^! about I s acres There art* practically no largo 
holdings in this tract, 

Fron^ the ileseri[>tiort gi\»*ii above, it will at oma* be 
recognized that tlu^ two traf'ts. wliich I named i'e.'-pr*eti\ ely the 
Kunder and ] >u[\id tracts, arc, agriiadturally. as tlie poles asumler, 
and this is even more markr‘d w lien matteis relating- to livestock 
are considered. 

In the Hist phu e. w ith regard to the areas kept under <*ulti\a 
t: ion bv a pnir < d w< trking l at t h*. in the K und»h' traet , X fns is as mm h 
as 34 aercs and in the l)upatl traet ‘Uily 1.4. To someextent thi*- 
is expIaiiCMl fjy the t'aet that in I>up;id there is so iniU’li irrigati»*n 
from Wells, but tliat is rmt tie* only or the ehi» f reason tbr thi^ 
remarkable diHereiie^e On the lieh eotton >oi|s ot tie* Kundm 
tract, the tillage is most astonishingl v '-uperfieiHl ami >lig}it. 
though in tins n*>pert it i> inoif* eompletr* than i- the tillag*' in 
otle-r parts <4* tie* distriet ami in H#*lhii‘y, w hicli acli* ins it on the 
West. In tie* Kunder trar*t, tillage, tliough the plough is used fo.i 
considerable degr*»-e, mainly dep»*ndent on tie* tlril! and harrow 
iGuntaka), wliilst in I)ii[>;ui the* |)lraigh is mueli more generally 
u.sed, and the eonse<{Uenre is that the tilhige in the forim*r area 
i.s fpiite shallow and is not cor ie(*te*l bv' occa.sii »iial deepei* tillage 
as in tin* He*Ilary <*ountry. In the tilling force itself lln^re is a 
ditlerence-, lor whilst, in the Kumler tr>iet ordv about 3 pe*r r*ent. 
eonsists ot }iedaitIa)oe>. in I )upad tie* p?-o|)ortion of this kind 
ot stock is fis higf) as 18 per ra.*nt. To soim* extent this dit!er»*nee 
attributable to the larger ]>roportton of irrigated land in the lattei 
area, even though the buHalo is not a HUitHi)b* Ix-asi tor use »>n 
the thin stf>ny gravf lly soils that <K’cupv the gr»‘ater part 
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When the next particular chnail is alludecl to however, the 
(lirterencc between the two tracts is more clearly shown ; for whilst 
in the Kuiulcr tract the pr(>portioM of biNMinlin^ cattle to working 
cattle is as \'2i) to 100. in Dupad it is jis *221 to 100. In thc^ 
latter area tin* proportion of breeding cattle is possibly under' 
stated, as many of tin* cows are sent oO' to the iiiglier jungles for 
grazing ainl cannot readily l>e count<*d. Th»‘ jiropiution of 
breraling t.attle t<i work <*attb* in the Kunder tract is enhain*ed 
by tin* large iiuinber of she butfaloes whicli are kept. In 
this tract, we ibvunl nearly twenty thousaml bre<*ding sin*- 
hutfaltM S atnl ordy abnut cow^. In Hupad, on the other 

haiul, there wt*re abinU twenty four thousand cows and less tlian 
thirteen thou-' iinl sin* i^utfalot s. ( )f the progeny oi‘ tlie sin** 
hiiHaloes. only some six iiuinlred wi r** re'-er\ed m tlie Kundth' 
trai t fo!' Working, tin* unirrigated lainl ln*ing almost in\arlahly 
<*nltivateii with oxen, ’fin* stniil iiiiml>i*rot tln sc* hiaal loeally was 
iltogi-ther inadetpiate to local refjuirenn-nts, winch ai'<* met hy 
impiii tal ion from tin* east cinctly <>1 Xt'llori*, »»r ( )ngole catth*- 
fliese cattle an* bred in the nortln*rn jrn't the Nellore district 
and in I In* at! )oi n mg par t s ot what is now i-alloil t he ( J unt ur ilist rn.*t. 
riny art* brt»uglu t>Vi*r wln n from Is to J 1 months old. in <lrt»ves 
which travel through tin* district from t*ast to wt st. aiul are sold 
oil an in-talnieii! ‘-ysiem. tin* paynn nts lu ing sjnead ovt*r thrct* 
years, so that tin* debt on a ytuung bull is t learetl by tin* time in* 
-oiiies into full work During tln ir growing years tin'se young 
hulls ^tln*y arc not i'astratt'«l till tln-ir tiftli ytcir— arc carefully fed 
ind loi»kcd after being trealetl vi rv much as members t»f the 
yvol’s family, and tin* hett« r tin* coiniitituiof the tiwner the bettor 
1 * d will ilm yi>uiig stock In*. H»‘sidt*'> an abundant supply id 
orghuin straw, these voting bulls rei*«*ive abiUit halt the ration 
^ artificial foinl allowcil ti» tin* tilling cattli*. aiul green finlder 
heii it iH available. In Ci)r.siH|ucnc<*, it is perhaps on the rich 
■Uon soifs of the Kunder iraet that this noteil breial re^iehes it>s 
:rcateHt development. Thest* calth*. i»wing to soft feet, are better 
‘ited to black cotton soils than to gravelly soils i>r for 
* 'td work. 
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Mv aorount of thn Kurnool District I believe, the first 

close estiniJito of' the mimi)crs of yoiini^ stock kept or raistMl in 

any district in India. 1 arri\a‘d at the < onclusion tliat ordinarily 
we shuuhi find about I ;> j youiio- catth* {brevciy 100 lucedinL^ cow.*^ 
ke|)t, and that in tlu^ case of l>uf!aIocs the ()ropoition Is ratlicr 
lower, owiin^ to the ^^ivatcr deli(*acy of the buffalo calf. In tin- 
two tracts which I havt‘ taken f'or tlc*tallcd refiM encc. wc f'ouiul thal 
the proportion t>f youno stoc-k to oows was as 14o to lOO in tin- 
K under tract, and a.s 0 4 tt> inii in l)up;id : the low pruportiiiii in 
the latter l>eini' attrd^utable to oiiiission>, an<l the luLdi [»ro 
[)ortion in the former to the impoitation of youn;^ working 
cattle not ready f'oi- the yoke In tliecaso of' vouhlT hufhili> >fock. 
tfie [)roy>ortions in botli tracts \w.‘re almost lilentieal. heino Jos 
in the Kunder ainl I In [>cr loo l>utfalo <*ows in I)u[)ad. 'flu' 
ini{K>rtance of obtaining a(‘<*iirate data on these points lies not only 
in the matter of how supplies of tillaoo cattle are maintaine<l, hiM 
also in tlie demand tor* orazino, if they are t<» he r^vire^l locallw 
In Kurnool, the cows and youiiL^ ^toi-k (e\(‘r-pt the importisl yoime 
bulls alluded to above) have, under all circumstance s, to trust 
almo.st entirely to what they ran pick up on the common pasture 
for their The she-hutlaiors. t>n the ofln*r hand, like workini: 

cattle, form [>art of tfic ryot’s family : and whilst iti milk, n‘cei\r 
oreat carf* and attention. i )ry and youno buffalors are, howrvn 
not specially fed. I>ut they are housed at nit'ht and cfet a lifth- 
straw to eat. 

The im[)ortance, tln rfdorc, in the fH‘onomv of any tra(‘t oi- 
district, of the i^razino area-* a<*ccs>ihlr thereto), i.s at orn-e a|ipar<*nt 
The.se include the hmd.s lesm ved for* <*omtnunal purfxjsc.s. tin* un 
occupied aralile land, aini what, at the time of my survey, were called 
“ village forests and orazirjo rrser\es, ’ Taking all the cattle as 
full giown,* the numhers maintained, mcludiiig tin? working 
cattle. Were 82 head per 100 acre.s of grazing area in the Kuiidfr 
tract and otdy 4 4 in Dupad. In the fortner tract, they were 
mostly working cattle and she-hiiffaloes ; in the latter, breeding 


* After reducing the jming ilock by one-balf. 
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lorrnod tho largest item. But the difference in the practice 
el the I wo tracts iv Mim e definitely .--hown hy the nuiiilu r.s kept 
III proportion to th,. .ireas cultivated, Tliese were i.’l> ..nlv in the 
Ivundei ti act and lU(i in Itupiid per li.m acre.> norinallv i‘ulti\ated. 
riiese ti<rnr.-s show that, whilst the pe(,pi.- in the Kundt'-r tract 
devote their attention to tillaoe (with tin- kecpino ot hutfaloes 
primarily for milk), thos.- ,,f Dupad to ,i v.-ry larye extent .lep.-inl 
til raitl*' fur tin ir suKsi>t* in'»'. 

I liavi* ii'tw t»» tit'jil witli t hf" niaiiunnj^^ nf tlit- 

m tin* t Wi I t ra<’t >. I n sn if atnl t'> loi in a ruu^’h 
it Mta*i's.^arv Tm iiutt* tin* luimljrr of ^tot-k k<'|»t. taKulat irii: 
xoiiijlT aniMial> iit Ini I. It, NVt* allow a littk* luoi't* tlian on*- 

loail of ilrv iiianurr |m i' In ail as tin- aiiruial amount 

availal>lt‘. wo tin* follow ijiLT results : 

\umhor .it* stork kopt I ^ivino i;on.iaMi I..;uls {hu 

atnniiii Total aroa i-rop amHiall\’ aliout 1.700 jm.mi anvs. 

This ojvMS all loails a\aiial>lo I’.ir 17 a«*rrs om-r in Hvr \‘.‘ais, or 
loss than ‘J Ioa<l> prr a. rr As. howr\a*i. tin- :^loss aiiiouiM 
availal)! t' for oiilinarv <lr\' laml imi>t hr ri*ihi<-r<| hv tin* anioiuii 
Takori annuallv for tin* irriuralril ami oanirii kunls. tin* rrmaiiuh r 
rrally a\ailah|(* tor oriiiiiai'\* '<lr\* lainl'^ Miav h** ilrtri'ininrii 
anrwhat as follows : 

ainf.uit ... fht.\.>>ii ,H}t 

Viiiniint I (''^tiii >o| f,,| .1 .'ll r*** noiinrt-ij ntitnMllv ;v>0,.kh) miI 

IN'iii.iiiicIt'r r.ir l/.stO.iiO'i 

in%iiiii 4'<t ... ... .loO.Oi «.) . srt loads 

'Phut is. about onr rart hvnl is availahin prr arrr onia* in tivt- 
v»*ars for most i>f tin* lainl. In «*thnr worils. oiilv <>().0()u arms ot’ 
■hr laml is inanumd in a yoar fn>m this soun-i* and I.o7(h00(i 
oirf‘ly. thn lattrr hrino thn land most rnmoto fV«»m tin* villai^is, 

I n Working out tin* t'Xtont to which manurintr fn»ni this 
arcc is |>osHihh\ allowance may hr made tor tin* conditions 
■'lluoncini:: tin* prohahir amount availahlo and the dcinainls 
''3‘T(‘on in each tract. Tluis in l)u|xi<l considrrahlo allowanct* 

' to he umdo for tho practice of driviip^T the youu^ and 
‘Oiling stock tlio juitglos for [Kvsttiro : and a deduction must 
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also he made there for the deniaiul nuuh‘ for the irrigated and 
garileu hinds before any estimate can be maih* as to how much of 
the ordinary ‘ «Iry ‘ or unirriiijattHl land is manured. Nevertheless, 
the stock kept in proportion to the whoIr‘ area under eultivation 
is the safest nu^asiire of theexttmtto whi<di manuring is generally 
carried out. In the K under tract, the tot^d stock k<*[Jt wjis onlv 
J2 per lOOaen^s cultivate<l, whilst in ])u[Kid it was uin* for rverv 
acre, and wliilst I estimateri that in the* former ti'act 14,000 acrt*s 
ct)ukl he manuretl from this stjurce, in Dupad I put the tieur^* at 
10,000 acres yearly. Adtlini^ on the manuring power of the 
sheep a ltd e^oats, nl‘ which very laree mi m hers are kt*pt in I)up;ld. 
the ti^tal manuring j)ower available, whilst reacliine to ordy per 
cent. the cultivates! area in the Kumhh’ was as hii^h as JO 

j^er cent, in I)u{>;id ; hut, after makini,^ tin* neoes^ary allowanees 
mentioinal al>ove, I was inclined placf* it at I p^*r ceio. of tin* 
cultivated area in Dupad. wldle in the K undth* tra^U 1 placed it at 
not more than a per cent, of that land. Tln*se osti mates are, it 
must be rememhered, based on an application ol tiv»* eart loads 
per acre only, or its equivalent in manure from shee[> and ooats. 

Whether my estimat^-s of the outturn ot’ catth* manure [M*r 
head is low or not. and it was based orj \ »-r\’ iisi ve and iiiinut** 

enquiries, the conclusions are, I v,‘nture to ifnnk, <0' sonn* 
consii^Ierahle valut^ and apply in Soutlnu-n Imlia to tin* po.s^ihilities 
of manurin;^ dry or un irrigated <Tops. which are tho.M* on which 
the bulk of the ryots de{)end for tlnur suhsi.Ntcuico. 

In some parts of the Kurnool district, on or around tin* foot 
ot the two ranj^f.'S o! hills, considerahh* herds of hi>***dino (*Httle 
are kept by professi^)naI cattle hreedors, the* fjamhadies, who in 
former times di<l a oreat trad<.‘ as carriers with pack bullocks. 
In tlie same localities, as we)] as in another, where* there is a 
large amount of grazing available, such hrecfli ng is pretty 
e.xLensively practised by the ryots. She-hutfaloeH are kept almost 
everywhere and their produce, in ghee, is coiisirlerahle, especially 
in the tracts wliere the hhick <*otton soils prevail. 

He-hufifaloes are not largely used fjr tillage, except where 
‘ wet ’ cultivation exists or where there is much irrigation fmm 
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u’olls, but they are ;j^ene rally \i.se(l by <|UarrvMieii and 

woodmen for haiilin;^ st<^>no and r. l^uilocks tbrrn almost 

• lit i rely the tillin^^ power of the district and ar^ ;^enerally 

itMiiarkably NbOlore eat tic [acpontieratO'^ in the greater 

part of the district, e\('4»|it on its west, an >id' where locally bred 

• attle ai'f' eliictiv used In the ra-tern pari- alsn. locally 
)>red (Vlttle [>re\'ail. hnt thesi^ often ^how the Nellois- type 
st rongly. 

Within the district, ln*siiles the u^iml niongi'cN. t\v<> distinct 
breeds an* ti> he found : one on the .'■t'iiiy lull'- or Tab]</dands jii 
the south'Wi‘st of the district, and tlie other in tin* jungle'- lying 
ihout and to the nortii of the Kistna ri\er, 'fin toriner. which 
(,pr eonv*‘menee mav he <*alle<i the ' I\t rainala hreed of eat tie. 
O'* of nndiuni ^ize. % epv active and spiritrd. liny cany long 
^hai p poitit ed horns, which in goo<l speeinieiis should meet at 
rlieir tips ddiey are renownrHl for tln ir hardine'^s ami f uduianee. 
ind w’ln-n well traitied, tin y are ,>\ee]lent for fast i ouil woik. 
They are not much <ecn at tin* plough hut an med as pack 
l.ullocks The soundness of their feet enables them to travel 
long distance. }>y road or .m hanl gravelly mu!^ without needing 
dioeing. Tin* latter hreed. which may be n nned tin ‘ I lupa.li 
mseinbles the f^rraiuala eat t le in type and eharaetp-r. but are ratlier 
unaller. Tin* prevailing eolmir is pal.* red. These cattle are 
r.anarkably shapely ami arc of great power aid pluck. I hey an- 
brouglit soutliwards tr)r sale from tin Kistna Tungb " ami an 
largely u>ed hy their breeders, the Lambadies, in carrying salt 
Old fire\voo<l. The nn>re nearly the ha'ally hred «atth aj^piUvich 
oi character to eitlicr of these two hreeds. tin* more \aiuahh' 
de v prov... It is sehloin that the cattle in tin* central op western 
parts of tin* district show much sign oj N. lliue Mood. 1 hese 
^.eHl cattle are far hardier, mon* active. ..ml ]ong-*r lived than 
dn* Mellores. and stand a rougli life ami hanl us,ag- well 
diilst, on hard work, they do not need nearly >0 much artificial 
i-Md keep them in (*nndition. Tlnn fmun the Imik of tin 
nlling , ‘attic on flm lighter soils and of tin cart hnllocks on 

tho roads. 
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In choosing (‘attle, great attention is paid to colour. J^ocal 
cattle having the colour of a grain of wheat are the ino.st valued ; 
the whites, reds, and blacks foil*) wing in the ordei* given. 
Cattle with short legs, horns, and neck aie preferred. A saying 
goes “purchase without further enquiry a bull with thin horns.” 
The value of a spirited animal is alstj ree<)gnisi*d, for it is said, 
“a willing bullock is hardest woiked, " or tliat “ oin* woid is 
enough for a good IjUiii, one stroke for a good l^nlha^k.” As 
to the relative qualities t»f bullocks and buHalofs, it i.s 
said that “ a go<xl wtjrking butfah > is not o(|ual to a dull 
bullock.” 

As to the housing of the cattle, ovr-i- the grealtu part of 
the district one-half of the ryot s house forms his < I welling aiul 
store rooms, tlie remainder his cattle byre. Vrmtilation. 
especially at night when the door is ch>sed, is j)ractically non 
existent. The Hoor is usually paved with slal^s of .slatr* and soon 
becomes uneven, and the provision made for carrying otf tlie 
urine of the stock is most Inetfectivc. From June to Mareli, 
most cattle are housed thus at night, hut during tin* hotter 
months, the men sleep in the open and the' catth* ar<\ as far as 
possible, tethered r>utside. In those |>arls of tlie district whero 
good building stone f<^r the c*onstruction of tin* usual flat -ro<j fed 
houses is not to he had. the ryot eithor shares a portii>n of’ hi*' 
t})atched hut with his cattle, or provides another, eipially gootl. 
for them. The walls of these .nheds ar»* usually nuido ot uattle> 
and thus tliev are well ventilated. Imt the floors are <‘ven iiuire 
flefective in regard to tfio preservation of theurim*. than in those 
]>arts where stone is available. Tin- housing allinled to is ju'ovided 
for the tilling cattle, tin* young hulls, and the sin* -buffaloes. 
When the numl)er of eow.s kept is small, they /ire similarly 
housed with their calves, hut when tin* nuinht'rs aro (‘f/n.siderahh\ 
thev are penned in an *i[)en yard. The |>r(tfession?il bn'(*ders tio 
their cattle up in rows in the open, the camps being moved from 
place to place h.s convenience di obit os, the chief point bfdng the 
water-supply in the dry weather, but in the rains /u’ces.sibi!itv 
for grazing is Mie only consideration. Thu.s, the.se hreeders spend 
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tiiiM* tlie juMLcles on or around thf^ hills and in (‘anifjs 

in the plains, after tho harvests are osa r. 

As reprards the* working cattle, the manapjement varies 
slightly according to tlie access ihi lit y or otherwise of orrazin*^ 
I)Ut they are seldom sent any cf)nsiderHble distance for crrazini^ 
■infl are usually herded sf‘paratelv from the other stock. The 
ryot recikonises that “it is straw that makes the «ix p^row fat,’* 
\\ hen pra/.inpf iv a\’ailal)le, tlie cattle are turned out at the early 
I lour wln*n tlie ryot liscs and irrazed till about ^ a.m., and 
aoain after tin* i lav’s w<irk. till as lat** as 8 r.M. when tliey are 
hrouoht in and tied up. Elsewhere they are fir^t ted at about 4 a.m. 
and do imt pfeuerally ;'o out to w*a'k until the drivers have taken 
their early meal. At mirlday tlu^y p>'t a feed of sorghum straw. 
Th(*y are hroupfht in at ahf>ut a \\\\., and. aftei- being watered, are 
tied up for the night ami given a feed of sorghum straw, and 
their mangel's are tillerl witli a mixture of k<ir!*a (.<? straw 

and pt>ffu (a mixtui-e rd' tlu' p<ujs of leguminous cruj>s aiul other 
ehaft‘). when the ry«u goes to hod. This also is the feed given 
first thing in the earlv imiruing wln*n it is followed l>y another 
of sorghum straw. I luring t tine- wh»-n gre* ?! grass can l>o 
<*ollectcd in the Helds, a oonsidrrai>h‘ *|uaiitity is brought in to tec<l 
tho hul|oi-ks and ^le- lnitfalo< at nigh.!. 'Thoy art* gi\»ui also tho 
'^tunteil and <lamag‘Ml plants of crr» aU a^ tho n ops i'i|)en. Al- 
togrtlu r. troll! \aii»e.i^ ^ourc»^^. ni an otdiuaiy soason. the ryot 
“htains a (*crtam amount of f'odtl* r during si\ imaith^ of 

tic Vrar for thfs(^ tur» (da^st^v ot stock 

Hut ill Kuniool. r-verv i\'ot cmlcaNoiu^ to give Ids working 
oat tie some artificial food also, Krom A]>nl todum*. tins is tisuallv 
hors»ogram (/>o/o7/o.s which gi\cn at night after 

liHvitig been pouud«a| and sf>akcd in water. Eatei' in tin* year, 
cotton seed is given. (n\ itt places where (hat is not cfisily avail- 
able, the grain of sorghum or of /,‘erro. the latter being given 
ni addition to cotton scc<i in s,)mo (Nises. (^ottori seed is always 
pounded and soaked and oftai^n greatly dilutee I with water : 
whilst, if hoixe-gram is not to he had in the hot weather, cotton 
''Ced is given in the form <if a thin gruel and the co^trser jmrts are 
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reserved for the buffaloes. The cattle of the richer ryots ^et 
these artificial foods all the year i*oiiiul, but those of the pooi'cr 
onlv during the busy seasoiK The allow anee id' horse-gram Is 
about 3lbs. aiul of eottou setnl iiboiit bibs, [bi- a Xellorts and about 
half these amounts l<u* a country lu'ed bullock or a young bull. 

The woi'king cattle aiul she-lnitialoes art^ usually watered 
in the house, at least at night, and for this a trough is |n‘o\’id«sl 
there into which all the water us^nl for Imusolndd [)ur poses 
drains. At the bottom of tin* tiinigb, tin* [lounded ladton seeil 
Is placetb and the w.atri- ustal in washing grain Ijcfoir eonsump- 
rion is iiseil to mix witli it, any edilde lefnsr l»eing adib*<l arnl tin* 
w’hole mixe^l up coget In r. Tin* eattb , wlileh onlv drink friun 
the surface, are allow Hr-st aeofvss, tln‘n tin* butfaloi^s, w liitdi bur\- 
their noses in the water and set'k tht" rnars»*r portions at tin* 
bottom. 

It is perhaps natJiral tliat tlie ryot pays attt*ntii>n first 
his tilling cattle, ainl that when fodd^ i' rums short they suth-r 
least. In tinn*s of soarrity tho i vot will try to keop Ins tilling’ 
cattle alive though tin* ofln**- stock may starvo and ilio. Work cattli* 
usually last from H to In yoars ; tin* local brrsl Inilbjcks work at h*ast 
twf) years longer than tin* Xelliues. Tln*y are not shod for ti»*Id 
work, but only w hen re gularly omployf d on tin* ‘ nnnb* ’ roa<l.*-', and 
it liot usual to pions* tb»*m for nos*- r<*[io>, although thrn* i.s a 
Telugu saying tliat "a bullock without a nos»‘-string and a child 
brought up by a widow ar** unc-ontr'dlabb*. ’ Ijamoness is rail* 
and cases of sore- me* k an- seldom s**en. 

The keeping ot‘ rf,w’> lor breeding i.'^ governed chietK' b\’ 
considerations of fVer gi'azmg, and. speaking broadly, in tin* Idaok 
cotton soil tracts of tin- district, oows ar»- not kept ^*xcept 1»\ 
vvealthy men or Hrahmins. flra/.ing of .^ome sort is. howa*vci. 
fairly abunflant in rnany [larts of tin* distri<d, and in these then* 
are few ryots wdio do not ow n cow’s. whilst tbo wi*alth of .some and 
f>f [irofessional breeders in thi.s re.spect is great. Ordinarily tin* 
ryots do not milk their i-ous. although tin* saving goe.s that “ fi«d<l 
prfxluc(j is not as prf)fitablf* as keeping milch <*ows.’' but value th»*m 
solely for the o lives they produce. But where large herds are 
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tiiaintiliiied, as f>y thr La m had i os, duriii^^ tin* rriins when tliere is 
ahiindanor^ nl i^ras> to oncDnra'^^f* a h’**** flMW of inilk, cows art* 
nii]k*‘il oiuM* a day and i^li^ o Ji]a4h' from th.* prodtn-o. Althouj^h 
tla* cow is valui‘d \*n In-t' uflsjjrin;;;. littlo (‘ar** hostnwed 

oil ho‘f. Stdl h.*ss IS to if)o >iri\ liadni^ni >avs that atone 

lime sj)i;eial l>idls ki pi tor liiredmo. hut iiow sucli bulls are to 

In' found onl\’ with tin* o\\ m i s of laiyre In rds, Anion^ the Laniba- 
tlics a \vif(' brings, as Iim* dirwer. a l)uil that la inaiiis as the lord 
of In r husbands fn-rd until a proiuisniL: \a>uno Imll dro|>]>ed in the 

henl repluees him 

(Jo\^•s and tin youno -tork hava- tr» de|>end almost entirely 
on \shat they tan jnok up. ;dtlioU;_rh o(M’asi^ aiallv tliey iiiav oet 
a little lefuse strasv from tlie working i-attle. All the cows (»!’ 
a viilai^e aia* usually ora/cii too^uln r in tin* “ eomnion fieW. oi'. 
duriiiL,^ the iToppino si*:i>< in. may in- -rnt off to junoles tt* i^O'UZe and 
are kept tln-rt*. In tin s, In laU. there is .ilwaV'' a nuinla r of vouul: 
inunature hulls, and the cows are nn>stl\ ro\a red hy these. From 
theii* ear!n*st «Iays. tin' » alvos tf> pasture with their dams, 

hut are ifenerallv ti' d up at nioht. 1'ln- 4-o\\s yield hut little 
milk, and the eal s * > ami In ifei s i eta i va \a ry li tt h* attentitm. 
\ ouno hull", win-n ahoin threo years old. are taki*n into the 
ryot’s house and ti-eati'ii likt* tin woiknio t*attle till they are 
^*masculaled and \'ok* '1. The Laud'adies s, ]] oft their young" 
hulls \vln>n al)»>ut a year old. and thu^ .edy -olectetl hulls are used 
hy tht*m as sires. 

Heifers usually lako iln- hull m iln-ir fourth year. The 
eows generally eaKa* ouee in * iglut t n mouths. Most of the 
<-alves are dropped in Ma\ ainl .Turn iir in Se]>temher and 
t )(*tol)i'r. hut (here no % ery t'learU defined gtuieral hreeding 
se^rsmi. Little is doin* l»\* tin- ryot (» ► Indp the eows to rear 
good st mng t»al Vi‘s, ddie valne »>t t lie t*o\\ 'huftalit is shown 
in the saying “ there will he m> want in the house where the 
eliurn and the spinning whetd are at wt>rk. In Kurnool, milk- 
huffaloes are, after th<' tilling eattle, tlu* most important — thei'e 
are in the district even more she-hutlaloes than breeding cows. 
They are almost all of' one breeil, a small idack one, which 
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has a good local reputation tor milk and butter. In selecting a 
milch-buttklo, the ryot looks for a dark skin, short legs, and thin 
thighs, and an udder which, with the teats soft and well set, is not 
itself soft and Habby ; and the advice given i.s that you should 
** look at the mother before you marry the daughter, (and) milk a 
l)uft*alo before you buy it. ' 

The bufl'alo begins tu breed alter it- thud year and a good 
one drop> a calf annually, the usual cal\ ing season being Septeni* 
her. For thrtM- days alter eal\ ing. these eows are tieil up am I 
allowed no grcfui fodder, but are gi\en warm L,M‘Uel inad»^ from 
sorghum gi'am, w ith a litlb* garhek addt d. ami are w ashei I dailv 
with warm watta-. The whole of tln^ tir.-t milk {eolostrum) i- 
m>t gi\ en to the ealf, a poi tion h»-ing diM w n. ami t<>r the thr» e 

days alter hirtli. the eal\es aie gixfn a pieee ot eotton >oakt'd in 
r*a>tor oil t't >u<-k. From the fhnrth da\' until tlie\‘ begin to *ait 
grass, tile eal\es are tiei|uentlv given a few morgosa 
Azu rth.rnj'httf) seeds in butter to kill worms. They are very 
delicate and considerable numhois are lost during tlieir first ytsar. 
hut alteiwvards they gradually heeonie more and more hardy 
They are* usuall\’ kejjt tied up jn the hou-e until they are fully 
able to graze. 

( 'ow -i:>uttaloes, three dav- alN r t-aU ing. are put on a ration of 
about 4 or .') lbs. of t'otton -eed, hor>»' gram, sorghum, or s^iz/a. 
This ration is ground or poumled. s«»aked. ami greatly diluted a> 
alreadv <i**vscrihefl. I'he eoiieout rat* *! food varies with what is avj til 
able, ami witli it is gi\en such gieeu fodder as is pro<*urah|e, If 
green fodder eaimot l)e had. />»/•/>/ .straw and is given. ( -otton 

sf^erl is liehl to give* tin* l>esf (pia!it\’ ami the largest aimmut of 
ghee, vvhil.st tlurngh it is said that “ tlie (hiek<*r the milk the 
more the butter, ’ sorghum grain is hehl to j>n>duef- thicker milk, 
hut not sri much glun? as e'otton sef d. KfVect is given to the 
saying that “ milch cows and chihlrcn in arms need similar care. 

Good eow4)uftaIoes will remain in milk for nine months 
after calvitig : for the first six months afte‘r ealving they are mi I kef I 
twice flaily. at nifirning and night, ami it is onl\* fluring the hist 
tlipfie rm mths f hat they a if* m il ked omi* a da '|\vo seeps ol milk 
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;i Jav is hu](l to lx? a lair yi^^M. From tliis 15 22 tolas of butter 

;n«’ sai<l to 1 m‘ ol>tai!iejl. whilst 32 tnlas uf l>utter ^ive 22 tolas 
'riir oiiee is a |)» r(|uisito of the wonu n of the family; 
.•oi.srxjuent ly “the milking" cajiarity of a hutfahi is only made 
known atUn* hei’ • loath ’ t<» her masterful owner. 

It IVtMjmntlv happens tliat di then! ties arise in milking cows 
that havo lost tht‘ii' t'aha^s, hneause tin* saying is true that 
• unless tin* <*alt sueks, tin* eovv will not h*t down her milk. 
'I3iu>. tlie usual praetiei' is to milk witli tin* ealf alongside its 
(lam 

1 >r\' and \ *amg hullalo^ s do n(»t i iMsova* any speeial lood, 
(hough tln*v are housed at night ainl may got snnie straw then, 
fin* heifeis art* t'or the most part retaiinxl, hut y<»ung bulls are 
-..M otf to dr.tvt>rs who tak** them iut(» tin* districts to the stuith 
for nst‘ on ‘ wet ' lainh If it is ft>und that a heifer does not 
takt* tin- bull prttperly. sin* is put to work until she does so. 
Spoeial hutfahi hulU for hrt i*diug are rarely htund and no mor»* 
'•art* is .‘\t‘reistal in thi-- rt*sptM*t than in tin* e.as«^ ol neat cattle. 

With rt gai'd to tin* (‘[li/.' *ot iv* dlx ases which attack lus stock, 
tin* rV(»l though in a general sort (>t way he likes the pruu'iples 
of segrt*gation, an alfeetcd village l)(*ing taboo, does mU include 

prevention in his ideas. \\ itlun his \illage, tin.* ^ick and the 
Inallhy live am I graze togetln*r. and tht* eaia-as-ses ot the beasts that 
(In* aia* tlnaovn on some N\aste spi*t near tin* \illage, otten ncai the 
wells or raviin s draining into tin* prineipal source of water-supply, 
whilst tin* hide> are sia-unal hy the ehucklers as a pt*n|uisite. 



THK rXlTEI) STATKS 1 lEPAKT.M KX'I’ OF AOJil- 
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1 aa:s k x t ( ;( ) x i > i ']• i o x s. 

l;v I' I- MAIN, U S.- , K H .V > . 

Jyir‘ cf.ny A'jnrn! tny>’, /Vowi^-o/ 

'Thk Indian A^rit-iihural Depart laeht i.s l»ul on liu* tlnrsliolW 
'>t‘ it- ( )ne naturally ineliriud tu spcctrlat* a liltl*- 

ujxju its futiiii* anti r-rr»(uire what work it will la* likoly i** 

portWnu. aiifl t<» what o\t»*nt it will ht* a real t** tho 

a^;rit*ultui>* <>{' tlie ia>untry If analogy h‘- of anv u>i* uinlri’ t he*«»' 
i*irT'urn>tane»*<, wf* have a \a*i y interesting t*xarnpl** in tin I nit»h 
Stait-s Agricultural J )eparruient. 

In tic* spact* at my ili-jp^.-al 1 -hall oralra^nur t‘» >lio\\ low 
this ileparTiiient was ilevoli^j.oil ami also !rt»r to "on)* of tin- 
woi’k accomplished, I am iiMhdjted chiotly tni’ this infdrmaf ion to 
a liistorical skrteh ruin[>!l»al hy ( harlt's H. (rroatlouso. I hav^ 
taken iiuunTou- quotations from his Hulletin. Tim skttcli 
♦ xplarns thr; ol>|o«*ts nt’ the* DejKU trm nt and its oi‘gani/at ion and 
also fjescrihcs its \arious divisions. 

I^revious to 1 liitlo att<*nlion was givni lo -cim title 

agrieiilturT* m tho I nitod States. Idir* pata*nt otHco distrdmled 
"ceds. and eolh-i ted ami published agr icultural irdor-mat ion At 
this time tlic I’nlted Stato- Agricultural Society ^eas aclivo in 
urging th»* ostahlishnn*nt of a -oparate J >cj>artnH*nf ot Agi icultui • 
In 1 8^‘J an A<*t wa- passod which pr*>vidcd tor an nidf pendent 
fU*partinent witlr a (.'ornmissioner at its head, 

Wa.slrington roally star(e<l the I Trited Stato.s Agi ivuituial 
Department and Franklin helped its progress i>y prat tii al aeti\ity. 
Tire former propo-ed the ff»rmation of a hrHTr(')i of the Nati<*ira) 
(government to rare hu* the iutru'eMt of farmers. 
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The 1 )oj>Hrt!in‘rit as it waw lojistitutcal embraces many 
ilivisioiis, ami its i^ratlual is a iii.--tructi ve .study. 

'Tlu* W’eatlicr l^\ir<‘au t <»<.!<. its f>i i;N:iji from tic* ol>s«a \'ati<'iis oftlK' 
Siiiitiis«aiiaiis, wIkj tlcvot.^l a at ib a! <»!* tiim* h* tin- j)ul>licatioi» 
i*\ Mi'tt'orulnaical data. In ls7’_' tin- ( im\ <•! iiiot nt provided a 
M ctfol'olomcal I )t*|)ait lin 111 aiul tin' Mt-pa! t hn-lit 1 ^ «_*aii to pulilisli 
ALTi'icultural Statistii-^. In l.sf,:; tin- I )• parinn iil of Statistics 
w as c*'ta I >1 i''l n d. In I ‘.Hit a 1 Juif ail oia:ani/at mii ua> piovid'af 

I )uriiiL,^ ( ’onuni>''i« iln-r N ' avion A t iin* - 1 In- | >o| lamm-nt ] jilirary 
and Miisoum wa-rr '>ta!totl. 'Tins Library was nut otHcially rcC(.»^^ 
iiKsta I liii ls71 w Icaj a libjai ian was ap|«ninti-tl d'he tirst l>()oks 
\N tjia* (dUailh'd lr*»m tin- patt-nt otljnc. A dill t ions ba\a- ^im*r Inn'aj 
iiiailr b\’ i-\('baiior ali'l jtuicliasi-. din Libraiw now contain.^ 
■JL^ooo V oluni'-s and i- [irobaldy tin* best soparat* (‘olf i-tiun on 
•ai^riciih lU'o and allied -nb|i eis in lln^ world. 

Altiioiiob tin Auileultura! Mopailiin ut \wa^ .‘separated from 
the patent otlieo m 1 saej. n wa-- ma pjov idt d w ith x pal ate build- 
1 and ot [ n - r aeeoi 1 1 inodat ion till 1 s li 7 . It eon i pi i>» d at this T iliie 
the I )i V r^n-iis of (dieml-'tiy. <taiden^ and (dound'-. Kntoinoh»Lr\* 
Slat 1 st ie'N and iJotanv Aboni ihi- tiim th* emitiol of ( piaranT im- 
lor animaU wa- tran't' iitd hoin tlieddiasuiy to tln (‘onimis- 
-loinr of Ayoieult nr**, and m I.sst the Hureau *•(’ Animal Industry 
was i-sialdisin d by Aet o|' ( 'onyi'e-^ \\ith a otntit of siaojJOO to 
dr-al with ph ui o. pin-umonia and otln r diseasi-^. 

d'ln- Hatch Hill la « ain< Law in I sS7. It dealt with tin 
lonn in which the result ^ otL-v peinm nt s and i n vest i^at ions shouKl 
w** ricordi'd. and for this purpose the othe. <.| exju-rlnu'nt stations 
'WIS establisl h-d 

In 1 •'ss'j the |)epailmeni was lais.d to tic tir>t laiik m tin* 
' ooutive ))iain*h ot' tin <h)\ejnnn nt its work wa> “trratetl 
diehtinoly b\ many ( ’oiieri ssim ii. ainl w as et ♦nsidt-rtal merely as 
I means to reach manv c(>nst i ; ueiit s with small lavtnus hy the 
distrihutiiiu of seeds and hooks The i*ierkships and the |n>sitions 
t« till' J)(‘partimmt were laytaided as patronage ho given liv 
i’olitioul adlu'nmts. with lit th' regard lor tit ness. “But Commis 
“»in*r Le I hie. when apiMiiiited l‘y l^iesideut Hayes, temk up llu 
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duties with sm-h earnestness that ( 'on^^rossnien were impressed 
with the seriousness of* tlie work tor whieh tin* Coinmissiomu’ 
aske<l appro[)riati<>ns and the l)epartnient was ^o'ant(‘d mor** 
funds/' “The liead of the Department owinif to ptrsistent puldio 
opinion was oiven a plaee at the President's ('ouneil Tal)le." 

The Hond>le Jeremiah Kusk was selected hy President 
Harris(»n as Ids Si’ert tary of Aorieulturo in !SS‘.r In lo-oroan 
isin^ the Department In^ <li\ided the work into two main elasses : 
exeenti\>‘. luulet^ his own imimaliate rharoo, and '^eientitie. un<h‘r 
a s[>eetally appointed Assistant Seere tar\ who lia<l seirntitie aori 
eultnral attainm^ tits. 

In 1 tlie Hon hh* -J. Storiiiiix Mm tfMi heeajnr Sorrotai \ 
of A^rieidtui e. He developed l)opartnH’nt eoiisidri ahl\', and 
i^a\e mueh tinn* to thr rxtt-nsion of’ puh] ii*ations and of tin* 
idbrary. He intiodueed tarnnTs' i)ulhuin^. Tin- Division of 
Statisties was developed, d'ln* Division <>t Ai>ro>toloov and an 
iif^ency to obtain in:u toieiLrn pkmts from all parts of tin* w'»)rld 
were formed. The Hainl hook ot’ oriass^s of the* PnitiMl States 
was pul)lis}ied. The- W eat her Hur**au was mni'li exteiiderh a 
eyeloiiu s»*rvii-e was rstahlished and o\ehan^>* ot data with otln*r 
(governments arranufed tor. The Korestrv Divisiori made 
})rooress. 

( ompt'titive i‘\ammation>> tor >.ervirr m tli»: Aerienltnral 
J)epartmonf wnre introduofal. 

Sf cretaiy Wilson ro.)k 'jttiee in I-'!*?, "fin* Deparlnnmf ha> 
a^lvaneefl r\t«*n?^i vf/y nnder his direction 'De hnd^ct ali<itmen! 
tor ttn* Depar tment m I im7 was to a^amsi 1 1 

in 18!>r. 

Since tsdT notalde eharr^^o's have heeii inaile in the work of 
tlie Department, partienlarly as regards einjuiiies into plant 
diseases, plarit hr^edin^, seed and plant testinej arrd investigation-, 
regarding fruit growing. A f^urraiu (d Km estrv' has also been 
established. 

“ (^the‘r braindiesot the j >epai'tmeiit w hicb have hee?J ehatigeii 
within the perio<l indieate<l from a divisronal to a Ihueau organ- 
ization with larof* increase of aetivitie.s are the Hureau ol 

O 
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( heinistry, Bureau ut Soils, Bureau ol Kntomulu^v', Bureau of 
Statistics and Bureau of T^iolooical Survey. ’ 

The I Ji vision of F<»rei^n ^^Hrkt*ts was organ ize*d 8e[)aratelv 
tVoni the Divi.sion of Statistics in 1898 and a Solicitor for tlie 
Dejwirtinent was provided in ItiOf). Sr^eis^taiy Wilson ha.s gi\en 
much atUnitiini to the »‘ner>urag<nnent c>t home industries and 
>ui^ar, silk am! 1«‘a industries ha\e theiehy greatly henefited. 
* Agricultural explorations t'»r discioering m-w crops, new 
V a rustles ot old crops, new methods cultivation and farm 

management, ne\s spiM-us i»f desir.ihU* domestic animals, new 
ihmIcs ot <*fimhating diseases of animals and plants and injurious 
usects. formed important teaturi s ot the periotl from IsuT inoj. 
treat progress has heoii matle m the studies ot [dant hreeding 
ind soil in\ fstigation. Speeial attrition lias het*n [laiil to sueh 
points as food inspe<*tion. methods ot' storage tor foiidgn markets, 
orest devehtpmeiit ami management, ami a sp»*eial point has heen 
na<le of the eiieouragement of agricultural r‘dm*ation hy seln»ol 
.garden \vt>rk and prize eompe^tititm. 

One ot the most important pieces ot work dom^ hy the 
department in recent yeais has Imm-u tin* rstahlislinu nt in l!Ht;l of 
practical and diivi-t ndations het wren the Departiin nt and farmers* 
nstitutes through the apjMnntmeiit ot a special agi'Ut ot the 
dhee ot Kxperiineiit Stations to coojperate with tht‘ State and 
doiinty othcials int»‘ri'sted in this line ot Agricultural b-ducatiom 
“ fireat advaiM'es Ini^e Immmi mailc in tin* study id meteorological 
plcnomena. Instruments ami apparatus tor rei.M»rding weather 
ilia were improved and stamlardised and climatic statistics 
-.Withered, compared am! used in making tort'casts, then put in 
l'*iin for future use. The nuinln'r of stations was inorcivsed. 
including points on the Oarihheaii Sea and the Ciulf ot Mexico, 
n Bermuda, the Bahamas and the Azores, until the n\al direeti<ui 
iniportant progress luvs changed from practical extension ot 
dus kind to a study of scientific prohlenis, such as tlie study ot 
di' nioveimmts of tin* atmosphere at much higher altitudes than 
l"n'ctofore eomimmly reai-hcd. For this purpose the eslahlish 
In* nt. of H great National ( lhscr*watoi y loi wi'ather >tudy has ht'cii 
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begun at Mount Weather. Virginia, a suitable |)oint in the ii lie 
Ridge Mountains, miles from W asliington. 'fho watching ot 
storms and Hootls was ( OEitimn d and otfort> wero made to renrh i 
more etHeient sei‘\ ice to >ea-t’aring intei ests and to ianners ami 
business men m o\ er-Howed distriets. It has ln>en impossilih* ot 
e<nirse to [>re\ ent losses by tlood'^. ieo gorgos and hurrioam's, but 
tho known >«a\'ing erteetr'd ha>i eXi^eoilrd several times o\a*r tie 
eo>t of the elitil-e Weather seia iee. ' 

” Crop reporting Inis lit eii eoiitinm-d and jmpr<>\ed and th* 
is>ue of frost ^v'a^nlngs r^xtendtab "riie fuiuaion of* tlie statistieal 
service ot tin* b)epartment was elearly defined a> the reiidei'in*,: 
of iissjstaiiee to tin- farnnT in i‘e<.*tdvmig a fair* pr*iee tor his pr-od 
nets. Tile !‘e[ior‘rirrg ot eroj) pros|.>tM'ts was im[)to\fd and tli* 
^|>i‘ead of tile m tor mat ion. when gatherrd. >tudie*d, arul printed, 
was rnarle mor e e fleet i\e. espeeiallv hy a Systran of‘ posting raid 
announeements of' I’esidt s ni the U'J.nim post otlio^s of' the iMiuntr’’ 
The studv of tors ign markets u a.^ eont inuf d. and r eports of* trad* 
relations with imjiortant nation^, iiased on a >tndyand aiiaivses oi 
Ti'eMsur'v i-r^[M>i ts mF ».‘\[>or'ts and im[>or*ts. wer*e puhlislied. /'A* 
(Jroff r. an »‘ight page ipiarto monthly paper, was estah 

lished in 18 !u.> as a m» ans of ef)mmunieation h»awr/ n the Bureau 
and its thousanrls tit er>ri'f‘s[)ondents. A special agent was main 
tained in Lomion, cldetly for* the piir[)os<* of reporting Kuropenr 
<‘rop ct>nditionr> and prosj^eet.^ to rliis paper. Clrv’at progress lia^ 
been mafle in the study of amnia I and f>lant disr'Hses and likowis* 
in Keonomit* Knlomoh^gy. 

'* The editing, illustiating and [Mildieation *if results reaeheu 
l»y the sov’eral hranche,^ of tin- service gr*ew witli the cn tension o^ 
tile- I )epartmenl’s aeti\ itie> No effor t ha^ iHsm spareil to presen 
facts of pra<*ticHl value m actual larming in tiuins jauTectly plaif 
to fairm rs ot every position in life, so that all rnav receiv'c tin 
lienetits paid for Ijy alL At tln^ same tiim; statements of progre^' 
in scien title research liave heen issued in technical language i* 
iiiiiitcd number for* the benefit of persons associated more or lc>' 
directly with Department scientists in their investigutions. Th‘ 
illustration of these books was directed to making clear tin 
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statements of the text. The Year-Book Series of the Depart 
iiirfit, whieli had recently i^een started wdien !N[r. Wilson eanie into 
oflii’c, was euntinUiil and im]>rov<‘d. It has !<M-tavf»d the corn - 
ini iidation <>( Ainericari !'aiaiit*rs and i'aiin journals as well as 
Ivirupean authorities. The distiilnition of De|>artinent public- 
ations to fai’iners eonstltiit* i| an iin])ortant feature in connection 
with these |nd>li<’af ions. iiotict s. hsT< ot* new aiid of all 

a\ailahlr* puhiiralions wera* i>su» d to keep the peojile inforine<l it" 
towhiit iidbrnKition an<l aid couhl r.litained. At tlir^ siUiK 
tiiiK* methods ol’ kt‘t*plno nsMjrd^ of whei»* valinible hooks Inive 
Keen sent, iis wa-ll iis wf omjuiry its to wla-ro tle-y .aro lu eiled. wen* 
i oinhineal to secure tin* i^i'ciitcst u>ettdnt‘ss friaii tiicse h<K)ks t** 
tin* fiirniinc^ world. The dcniiind fa* tlicsc ]ail)lic;itions Inis fii 
• \eeed('<l the supply tint it liiis heen n< ce>sai v prai-tically to do 
.auav with idl free distrihution exce pt to persons wito eonti*il>ute 
h\' serviec rendeiaal to tin- Depaitnieiu w<^rk. Sides of them 
have incrt*;tsi‘d iiotahlv in re(*cnt veats. Spt cial I'tforts ]>v index- 
iiiLt wt re niailr to keep ea>dv m re;u‘h of iarnit rs iuid student" 
"Ueh inforniiition a" Ins heen secuiaal l>v tin* I depart- 
nient. ’ 

“'The Liin‘;irv of tie* Depjirt nnau idlV^rd." ;i means for the 
-imlv hv per>oii> [iti4'd fhr independtait invcv"tiLr;iti«*ns oi' wlnit 
li as jilreiidv heen <lone m the h adiny A tj^nculturid prohlems that 
i" hardly erjUiilhal iinvwinre i*l"e in tin* wi>rld. 

“Tin/ need of spetiillly trained assistiints in tlie Dej^artmont 
'Aork and the t^xistenet* nf nnu>u:il op]>ortuniti/ s for study jt/incfl 
inak«‘ practieiihle a ."\*stem ol .idmissiiai of youinj men jiinl 
Aomtai into eertiun hrane]ii‘> Department woi’k iil low salarn*> 
Aith the purpose ot eontinumi.; t lieir st udi^'s aloim t In ir ehostn 
From these '^tuden1 ;ir>sistimts. the Depart meut Inis ."elta^tini 
1 nuinhor of eapalde </fliei;ds w Inwe si rvier* hits jiiNtitied the estale 
i"hment of the system. 

The investioatiou of tin' Cotton Ikdlworm \\et*vil hits resulted 
i» the ostablishment of experimental tanns in the eotton regions 
'*'itii the consequent wide intnKiueti<ai of improved .*nul diversified 
^Hnaing. 
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A^aiiu CoDirress, thmuLrh tiu* oxortions nf the Airrieultunil 
Department, has passed bills for the protection of oanie, and a 
special survey and study of birds and nminnmis is being conducted. 

As mentioned above, the first special buildings for the 
Department were erected in 1 867. In that year Congress 
appropriated ^100.000 for the construction ol' a?i office buihl 
ing. This was reaily for <»ccu|>ancy in 1S68; about the sanu* 
time houses foi* use ii^ tln^ propagation of [)lants foi- disfri 
bution were I'onstrin.'ted aioiig with conservatories aiul a 
grapery for testing foivign giaj>es. The total cost <*t’ 

these buiklings was si40,()0o. In issl after the Atlanta 
Exjx)sition, the Museum la^ceived so maiiy additions that it wa*' 
found necessarv to provifle inort* nMun. Accor<lingiy oon 

were appropriated for the construction oj a building. \ ariou-^ 
otlier additional buildings were found necessary as the variou- 
sections t>f the Department increased, but up till I >^07 not moi ■ 
than 10,000 had l>^'en s{>ent on hnihlings. In order to kerp 
[>ace with the |•a[>i^l dcvelopimuit of the various ficpartinents, 
buildings fmd to be constantly addtd from tinn* to time till in 
1003. Congress appropriates! sl,.>00,0no tbr a magnificent build 
ing which provides aci'ominodation fm all sections of tin* Agii 
c*ultural ! )eparf merit, 'fhi^ bnildint: only rmw approH<*hing 

eomplefiom 

During tin* last dei-ade nnmer‘*us ♦ xpeiimeiital stations have 
beer) estal>lishe<{ all nver the eMiinti v as well as m Hawaii, I*orte 
Hico and the Philippiro 

So much fo!‘ the tle\ elojanent ot Scientdie Agriculture nt 
the Cnite<l States Department f)f Agrieulture. Now, let us tnrip 
to thf* work which it has aecomphshed an4l analyse tin* value ot 
the results obtained in comparison with its c*ost to the natir)it 
Tlic layman usually expf^ets results in less time than is m^cesHai y 
for aecurate investigation. Instances of this are common in 
India, and sceptical [leople jn India should stmK Ameri<*Hn result>. 
The American Agrieultnral Depart mr*nt has la'cti in existence 
for nearly fifty years, and the list rd‘ work acramiplishfMl should 
influence the fipinion of those who rloubt the value of agricultimd 
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sciciin*. 1 prupn.st* to ineiitiuii l»rioHy some* of the iinyyr strikiijo 
aeliievemeiit-s. 

“The Departinei)t up to May 1st, 1 90G, cost »^60,1 10.836, or 
less than 81.500,000 a year. The eliief (juestion i.s what return 
elid tl)e nation for its money. It is elaimed that the Depart- 
ment lias spread information wliieh lias enabled agriculturists, (I) 
to pay tludr taxes morrrasily. proteet tindr pi’opertv. (Ill) 

O' largely lm'rea>e tin* value ol their prop»*rt\'.^ 

About the liim* tin* work «)f the Depaitment lieoan it was 
iH*ct*>>vary to impoit large (|uanTitit*s oi‘ agi'ieultui*a] ] nod nets. 
This was partly tine to carrh-NS and ignorant metleKls of culture. 
ArtiHcial fcrtilizfU^ ami even farm yard manure wero little 
and the rotatimi ol crop> was little pra<*tist*<i. 

(Certain (‘»*nsu> figures iudi<‘ate tin* iiun'easing effectiveness of 
superior cultivation. In 1 the proilm-tion of corn (maize) was 
‘J3 bushels ftr rsaeli person in tin* Dnile<l Stato> : in IsOO it was 
34 Inislnds. This doos not. i>f t*ourst‘. -Nhow with eertaintv that 
there was a eorr* spouding increase in tlie production for each 
acre <*ult i\ attai. hut a comparison of tin* iTop of Is7!» with that 
'd I justifies that int*errm*e. Tlio e* nnparis< in of‘ the |)rodue^ 
tioii of wheat givoN a >imila! rr^ult. 'bhe ijuautitv raised for 
• aeh pt*tson in wa> .V.3 busluds ; in I Sim it was 7 '4 hushels. 

It is imj>o»ib|o to I -^timato tie- monetarv '^avino to die 
‘‘oimtry of tin' work dom-. hut the >a\ nig ha Innui immense. The 
>n|;pression of’ di^i^ases of' i-attli' and shi*ep has increased the 
foreign trade* o|‘ tlm t‘ountry onormoiisly in e\]>orts of' live animals 
and prohahly of' tinneil mi*at'- Tin* Division of CMnunistry has 
show II the way to a large e(‘onomu‘al inertNase of production <»f 
<‘ane sugar, and the mtroduetion of’ tin* heet sugar industrv is 
fiourisliing. I could point out many otht*r agricultural inves- 
tigations wiiieh have Iteeu pnditahle* to tin* I'ountrv. This is 
perhaps uimeee*ss^uv. but I can say that investigation regarding 
plant l»reeding. injurious and bt»nefi<*ial insects and [>lant diseases 
have given results which are ijuite lieyoinl c*aleulation as regaixls 
profit to the cfiuntry. I'he ( aliforuia (Irange Industry was 
rescued from annilulation l»y the intnaluetiou from Australia of 
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the enemy of the Fluted Scale Insect ; and the establishment of 
the Smyrim tiy industry was leiulered possilde bv the introduc- 
tion and culture of the insect, whose activities are 

necessary to the inodiu'tion of rho finest class of fiy. 'flic intro 
duction ot new varieties of ,i,,ps and of new ayricidtural inethoils 
in many (‘ust s hetm iiniih nst l v >ntj'rrsstiil. 

SpeoiHf f-xumplf- (tf innihyy >av< J rhnniyli riu- v\ anilnLC> < >1' 
the Weather Hiin‘au are luiint rtuis ami easily tvstahlishefl, Kn - 

quently throut^dmut a yt>ar iht. >rrvi.v. t.f tie* W'eather l^ureau 
eause savings in all >eetit>n'> .»f‘ tin* ulii.-h ai.- fhr in 

Hxeess «)t‘ annual t'X{H*n<iitui*»‘. 

I havf only wW-irvA to a title* - *t‘ t In* aWvanta-os .tf t)e- 
I nited States I)epartneiir ot A^rirult un*. It rot urn -> to tle- 
eountry full value for its rt^^t 



DRY 1. AND FARMING IN THE MADRAS 
PRESIDENCY 

Bv H C SAMP.SUS, u.»<; 

»!/' r**. Sf^idyax. 

Dryi .AND tarinini^ in th«- Madras l*residoncy orters ^real 
>cope for investigation and iin|)i'ovpnK>nt. In many districts sucli 
as Belliiry, C^udilupah. Anantpnr. Kurnool. Guntur ami Xelloi e. 
the iinploMient.s m uso an^ admiraidy adapti d foi* drydand farming, 
l>ut in the south, the [)lougli an<l th»^ laialdioe are the only 
common implements us»*d for di vduiuU. 

Suceessful dry-lami farming is intimately eonnected witfi 
the conservation of soil moisiun\ ami the objec't of this article is 
r<» slinw how far this can he aivomplished hy judicious tillage 
under tin* comlitions presailing in the Madras Presidency, 
Before discussing the suhjDet further it is m eessary to cxplaiti 
the meaning of the tei’m “ s«)il nn>isturc as well as its sources ainl 
liow it may he retaiinMl or lost. Soji moist nr** is the water which 
is held in the soil aft*u' tin surplus has allt>wed t*» drain 

away. This is necessary to tlissnlv*' tlie platit f<>j^d which is in the 
"Oil and to eonyey it to tin* plant laxus, Init tin* surplus or drainage 
water is inimical to the healthy growtJi of plants as it prevents 
the aeration *>f ihv soil. 

The sources o(’ soil nnusture are rain, suhsoil water and 

‘itmospheric moisture. 

Rain ia tlie chief source, and it is of the greatest importance 
that the land should he prepared to receive it. A hard*bake<l 
''Urface cannot al)^orl) much water : therefore, the surface should 
he loosened by tillage so that the rain can penetrate the soil 
Subsoil water is another important source. Not only does the 

8 
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subsoil relieve the soil of its surplus water, but it can replenish the 
soil moisture when helped by proper cultivation. 

Besitles these two inain sources, the soil can by its h^’gros 
copic properties, nut only absorb moisture from the air, but can 
retain this In considerable quantities if a yuod tilth is secure<l. 
Thus, in parts ot Madras tlie heavy dews which are experienced 
are of great value. 

The retention of si.>il moisture can be assisted hv sui‘fa<H* 
cultivation which gives a loose surface soil nr 4lr>' mulch. Deep 
cultivation and a firm soil will assist in keeping th^* soil particle.^ 
together and thus cause a m«>re even distrii>ution of mnisture 
through the soil. 

The foll«>wing tlescription will shr>w how these principles aro 
carried out in the dry-laml cultivation of Madras. For this 
purpose the Presidency can be roughly divided into two tracts. 
In the former draught implements otln*r than the plough un- 
used and in the latter the plough is. as a iide, the oidy draught 
tillage implement. 

The former includes the black cotton soils of !{ellar\. 
Cuddapah, Anant[>ur, Kunuiol, Duntur and |)art of Nelloiv, as 
well as the lighter sods of* tliese and of the Kistna district. 

In the black cotton si>il of this tract two types of plough 
are used. One. a hf^avy wooden [)lough whieh has now be«*n 
largely superseded by a heavy iron one. and the f>ther a mueh 

lighter wooden plough. The ln*avy [>lougli is only use<l oner 

every five or six years arid is tblhiwe<l by a v’erv heavy bullo(‘k 
hoe, known as a Harra-( tuntaka ‘ winch works to the .samr 
depth as the ph>ughmg. What lamefit is derived from this latter 
operation is difficult to see. 1 he [ilough works the sod to a 
depth of a foot r>r inon*. Ploughing is d<an‘ <lnring tin* hot 
weather and Imge drj' clods rd earth are poised up and heiieficiallv 
exposed to the air. In other years either the light country 

plough or the hullock hoe (*allod a ^rnn/ftlyt is us#*d for 

preparatory cultivation. ( IMate XVI.) 

In the lighter seals of this tract this deep ploughing is not 

practised. 



PLATE XVI. 


URT'LAND KARMING IN THK MADRAS hRESIDENCY : SAMPSON 35 




36 


AURICULTL’HAL JOURNAL OF INDIA. 


[111,1 


Preparation for Sorving. — This work is usually done with the 
bullock hoe or Guntaka, If worked after the land has been 
ploughed, it is a very useful implement. It makes a fine firm 
seed-bed and brings any larger clods of earth to the surface which 
are broken down b)" subsequent rains. The practice of working 
the soil with the Guntaka without previous ploughing is 
sometimes practised. This is objectionable as only the .surface i.^ 
loosened and the soil below remains hard set and lacks aeration 
Occasionally, when the rains are very late, some .such method of 
cultivation has to be resorted to, but the ‘'Gorru ’’ or seed drill 
without the bamboo sowing attachment is preferable to the 
Guntaka, (Plate XVII.) In some places this is weighted with 
stones and worked across the land in both direct ion.s and thus a 
large area can be worked in a day and often the ploughing rain 
can be utilised for sowing the crop. 

Sowing . — The seed is sown with the drill. Thi.s practice 
has many advantages over broadcast sowing. It icgulates thu 
space for each plant. Sowing can hr done when the hind is 
comparatively dry as the drill can be set to sow at the depth 
where there is most moisture. Good germination is assured and 
there is a considerable saving of seed. 

After enUiratton . — Several imf)leimuits are in use in different 
parts for this work, but the best are the Dunth^’hf which is 
used in the Bellary l)i.strict and a srmill (runtakn, which is a 
similar implement with a wider blade and in the ca.se of cotton 
and red gram is often used after the cereal catch crop has been 
reaped. The others work deep and throw the soil uj> round 
the plants forming ridges and furrows. The JJinithn/n consists 
of a set of three to six small bullock hoes which are attached to 
a wide yoke pole and is drawn by two bullocks. (Plate XVI 11.) 
Each hoe or danthi has an iron blade some 9 inches wide, 
which the driver guides between two row.s of the crop. The 
hoeing is done after a good rain has fallen, but as a rule the fanner 
does not seem to realise that the operation is just as necessary 
when the surface has caked after a light rain, and in consequence, 
this implement is seldom worked more than two or three times. 
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Throughout the Tamil eountry and in Malabar the plough is, 
with tew exceptions, the only tillage implement for dry cultiva- 
tion. In Malabar the conservation of soil nii>isture is not so 
essential owiiiir to the heavy a!ul continuous rainfall dui'ing the 
growing season. Ploughing comrnenees witli the close ot the 
monsoon and is continued aftervviirtls until the early sowing rains 
commence in April and ^^a\^ In the dry Plaster ii Tamil eounti v 
the rainfall is limited and does not adtnit ot repeat eil plough ings 
l)efore the sowing rains. The land is usually loft un tilled until a 
[)loughing rain fall>. when a.s large an area as possihlo is {iloiightii 
About four ploughings are usually givon, Tlio ryot then wait.'> 
for a sowing rain wheii the seed is sow n i>roa<h*ast and lightly 
ploughed in. The sub«udinate pulse crop, usually 

or Dohr/ios hfhhih^ is sown immediately alter wards, the 
seerl being drop[)e<l behind a light (>lnugh. Irj a tew distiiets tho 
value of a Hrm seed-bral is appreciat»‘d, and atttu* sowing, the soil 
is made Hrm by dragging a roughly made brusli harr»)w* across 
the |>loughing. In parts of Tiririevelly also the ryots culti\ating 
red s<jil have an implement made like a large woodr*n rake wliich 
is used to break the surface* enist and assi.st the grow tli of the 
young crop. When the crop is establislual, the plough is workod 
through it. This rr>ugh and r^ady metho<i of cultivation gives a 
good crop in good seasons, but if tlie raiti fails, the restdt is oft on 
a partial or complet#^ failure. 

In parts of South Areot this praf'ti(N* of ploughing tlirough 
the crop has Ijeen entirely giv»rn up in favour of the more elhcit'iit 
practice ^>f haiul hoeing. Here the dry cereal is c<uisidered as a 
catch crop for the groundnut crop, tlie seed of which is dibhh-d 
in after the cereal is well established. The land i.s often liocd 
two or three times. I’lie first hoeing iindiules weeding atwl 
thinning, w hile the others m e mainly for loosening the soil surface, 
and is done even if the* land i.s perfectly free from weetls. The 
introducti<ui of the harrow into the Tamil eountry would be an 
immense advantage. If used instead of the plough, the surface 
Boil alone wmuld be loosened and thus the soil moisture would 
be better conserved. The ground would be loft level instead 
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of in ridges and furrows, which are alwa\'s objectionable in 
the case of a dry crop as the ground soon dries out and 
subsequently rain runs down the furrows before it can soak in. 
If the harrow were used instead of the hand hoe» the cost of the 
work would be greatly reduced and the farmer would he able to 



complete the work in less than a quarter of the time The time 
that this operation takes is nf grr*at iin[)ortancc or the lighter 
sfdls A harrow madf* in tfn* shape of an **<piilateral triangle 
has found to ansvvt*r thi> piirpus^r well and is nut too cx[>?n 

siv«‘ or t«Mi claf>orate for tin* ordiiuiiv <*uItivator. ffiis and otlu'i 
i mplerfu rits nsefi in (Iry ^*iilti\ation an* ilhrstrattsL 



THE AGRICULTURAL CONFERENCE AT 
AHMEDABAT) IN NOVEMBER 1907 

Bt HAROLD H MANN. t> . 

f*T\nci , Agrtr^tltiirai 

pKOviNt’iAi. ( '(►nl'ort*nreN in Intiia tni* tlu- discussion of agri 
cultural matters ari* (*ompaiati\ cly ncu ;uul their utility is 
disputed Many iadieve that tlo-y can servi* no useful |iurp<is^* 
and lead to little else than imjuaetiealile and inelevant talk, 
rhe Ahnudalwid ( 'oiiforence ga\e me an o|)|M>rtunity of itidging 
wliether sueh an opinion cMnl*! usually !*•“ justitied. 

The ( ?onfi‘reiU‘e wa> piesided (tver hy the Sfiiioi Member 
of the GoveriK>r’s ('ouneil m tin Hondiay Presideitev air. 
.1 W. P MuiiM ackenzie) and e< nitained representat i ves from 
nearly evtuv interest in the pro\inc*- wiiieli had e\en a remote 
connection with tlie culture of th*‘ land It comprised merchants 
and inillowners from lionilmy and Aiiuu dahad, upon whom a large 
part of tlie cotton g rowers of’ WOtern Tulia depend t’or their 
market ; exporter^ ot eotton or other juoduei- whose agents 
penetrate in!«i e\‘'i\ eornei 'd the province . laiulowiurs. large 
and small, from (iujerat, Kathiawar, tin* l)ccean. and «*ven from 
Kanara ami the Southern Mahnitta Country : n presruitatives 
^roin liK’al Agriculttiral Ass«M‘iation> and genuine agrieulturists- 
actual tillers of the soil. The agricultural needs of ^Mirticular 
k^calities were clearly defined, ami the discussions showed what 
were the real diHiculties ol the indti vatiUs. They, moreover, 
indicated inanv lines in which the l)ep,‘irtment of Agriculture 
might Ik) of tlirec*t and immetliali use ti> the agricultural interest. 
I <mne away feeling that, lor im at any rate, the Con fere mn* hmi 
burnished nuieh fiMni tin lellecdion ami basis for aetion 
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In this article I shall merely diseuss one oi- two matters that 
were brought before the Conference, aiul indicate some c^niclu 
sions ti* which 1 liave come, after a caieful consideration of what 
[>assed there, <H>inbinetl with indepfiident inftn-inatitni, I am 
hopeful that such a .statement v ill induce siniie ol'tliost' w ho may 
not W in aecoid with my conclusions to indicate in a future 
number of the J^juinal their reasons toi coming t(> a contrary 
Opinion. 

On the first day tlie very im[>ortant di^cu^sjoii on tht‘ im- 
[>rovemeiit of enttun eompletely overshadow rd other procr»‘(ling>. 
It was complained tliat the efforts of tin* Agrienitural Department 
in this directit)!! were painfully slow, and that little result ha<l 
been obtained aftei' a go<>d many yeais of experiimmt. l)ouht 
was exj)resseti, more«>ver, as to the p»>ssii)ility of maintaining the 
purity and henct‘ the tjuality of any new variety or type of seed that 
mav be intr«Kluced. It was further statt‘d that tlnu'e liad been 
great difficulty in yrntting- man u fact urer.s to give a fair pri(’e for- 
small quantities of an improvrii sta[»le, and that cultivators wtue. 
therefore, d i sen uragesl from growing new kinds, The manu 
facturers complaitird that tliey had no im^aiis of knowing vvliere 
and when improved .sta|>Ies were being actually cultivated. 

Round these points the w hole discussion range* I. \fr 
Gammie whs able to give a coinph^tc answer to the c* > 10 plaint 
rcganling the sloutiess in tlu^ pnxluction of itn proved types. In 
Bombav the false imdho<I of “ fie]*l to Hehi *’ selection was adoptisl 
and proved a failur*' matiy years ago. 1 his might have b»s n 
anticipated, since in many districts the best fields then contaiiie*!. 
as they do nf>w, a very comjrlex mixture of rlitfcrtuit types ol 
**otton, and these types theniselve.s con.sist of goiMi, bad and 
indifferent plants. Mr. Gamrnie stat»’d that be ba^l found it 
neofissaiy, befV>re even beginning tlie systetnnti** selection and 
crossing of cottons on any large scale, to fibtain, examine in 
detail, and define tfie very numerous varieties of cotton in 
the Bombay' Presidency*. This hml taken years. Then selection 
and crossing wer*‘ begun, and now there was a proKj>ect that 
after next y'ear some of the new varieties whicK have been 
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produced, could be distributed for ex|)eriiuent on a fairly large 
.cale. 

Neither Mr. (Janiniie tn>r any s| weaker at the Conference 
mentioned a dithculty which niu.st follow as soon as improved 
stocks are brought into general use. Thi.s is the necessity for 
continuing the selection e(mtinually. fur if this is not done, 
revei'sion to the average characters ut the type from which 
they are produced will inevitably occur. Nearly all plants 
arc a|>t to detcrii>ratc i?) this count t*y. Ati improved cotton 
hyhritl will s|>eodily degonurate unh ss its standard of quality 
and proiluctiveness is maintained <n’ iinpruvrd bv continual 
selection. 

In otbrr count lies tlie ditliculty is got over, in a measure, 
by the existem-e of professional see* I growers, who ai*e se lectors - 
iiegeneral to tlu* community. A farmer may use his own seed 
repeatedly, but ultimately la* goes *4 so where ff>r it, anti obtain.'* 
it, directly or indirct'tly, from a spet'ial seoil merchant Here in 
India we havt* no professional se^nl growers on a large scale. 
For ex*>ti(! crops the usual remedy is to import fresli seed at 
fre<juent intervals. 

For indigt'uous er<i[»s which can be easily selected, like 
JiGvar, tile i'ultivators bavt\ in many jilaces, done the selection 
tlunnselves. lint for cr«ips like (‘otton. where tlie seed canimt 
Usually }>e imported every year, ami wliore the so]ectit>n. plant 
by plant, not only for staple, but ^dso for percentagt' of lint, 
lor weight of tToj) per plant, and so on, is tliffieult, seleetit>n is 
m> means gtmerally t*arrietl t>nt. 

There are only two remoilies, so far as I can see. ()ne of 
thest* in t*) train (*ulti\ators in e«»tton seed select it>n hy means of 
hef|uent short <‘ourses at the experimental farms, or similar short 

♦ curses in their ow n n illages : the other is tor Prt*> iiieial (iovorn- 
uient.s either to organise staal farms themselves on a consideiahle 
''Cale, or give expert as.^intance to *nitsidt' capitalists who may be 
induced t<» b*M‘oine seed growers *>n a <M>mmercial scale. The 
iu\st method is admirahle jis far as it goes. I feel that too much 

♦ annot be made of its importauee. JJut it is slow in action. It 
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IS necessary not only to teach how to select but to make the 
cultivators realise the importance of selection. 

A number ot speakers at the Conference emphasised the 
fact that deterioration cotton, due t^^ atl mixture of varieties, was 
largeh' caused by the e\t»*nsion of steam ;j:inhing Victories. The 
general opinion was that pure types i>f cotton could not be main 
tained in these districts, wliere mixed types are grown, if cultiva 
tors depended u|X)n ginning factories for their seed. Steam 
gins are usually su arranged, that without very elaborate care it 
is practically impossible to give i)ack un mixed to cultivators of 
small holdings their own >fet.f l^argc cultivators can arrange si) 
that several gins and the afljtuuing Hoor spai*e in a faetory, <’Hn 
be eieaned out befoic their cotton is put in. 'fhas. there is a fair 
ehancr* that they get baek theii* own seed reasonably j)Ure I'here 
was a decid^Ml feeling at the (.'orifei enee that it would be well for 
the cott*)n industiA' of any ilisti iet if u o eould get l)a»*k to the 
system of hantl giniimu \vbi(‘h has almost entirely died out, or 
failing thi.s, if pure typ» s ot' eotton wero giiiin d under tht^ direct 
supervision of f>Hicers i »t' tin* Agri<*ultural Dcpait nient. or by 
genuine seed merchants 

It seems nt^cessarv. t h^*ret’orc*, that a .svstem of seed growim*^ 
and ginning for siile must l>e j)art of* the organis^ition of tlm 
cotton industry if real improvement is to take place. The same 
rea-s»ming a[)pli^s e(|Ually to any othfu* agricultural crop in wdiich 
selection cannot bi; made with considmable ease. In this article 
it is out of place for ne to describe t’ully the ret juirrunents for 
-ifjed <'i-ow’ino. but alternative methods mi<flit lx* su<^i;este<l as 
follows ; 

(I.) Should ( lovernment initiate* huge seed farms ■ 

( II.) Should selected cultivators be subsidized and their 
work controlled or guided by tiaineil men o T the 
Agricultural Dejmrtment ^ 

(HI.) (Jan outnide (uipitalists be induced to tiikc over 
such large seed farms as arr? initiated hy Gov 
ernment ami extend them as a spfaualized Indian 
iiuluAtrx’ ' rhese suggr*.stions demand oari'fjjl 
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consideration, and a critioisin hv practical men 
of their advantages or disadvantages would 
doubtless be welcomed by the Agricultural 
Department. 

There was a good deal of animated <liscussioii at the Confer- 
. Mice as to the means of secnringa fair price for improved cottons. 
M any of these better types are recogiiistMl as l)eing more <litticult 
to grow : a longt‘r staple usually means a longer growing season : 
(dteii the percentage of' lint to .seed is lower : and it is onlv if the 
cotton i>l)tains a distinctly higher in tlie market that it will 

pay to grtov the lietter variety fJn the <nher liaiuL it was uiged 
on behalf of the iiianufaetui cm*s that small quantities, though 
leeogniscd as heing superior, wtm'c im use to them. Dnles,s at 
least Hvc l>alcs* ar** markete<.i togetlier. tliey could not give a 
1't‘tter pj'icte Now, tiv«‘ l>ah/s of o»Ui«»n are us nail v beyond a 
single cultivators powi-r to prt)ducc. 8»» tliat till a considerable 
area is under an im|>roved cotton, m* better jniee i.^^ obtainable. 

1 he (.lifliculty is ct)nsi(h'rable Tin cultivatoi' s^iys : “ V'nle.ss vou 
give mi* a better jirici* tor my lint, I cannot grow the improved 
cotton. Thi* manut'acturei* n plir's ; •• lhde.s> y<ni give me at least 
five hales, I cannot give a l>etter price/ 

This difficulty has l^ecn gi>t o\ *.*r in the case of Egvptian 
cotton in Sind, i»y the t stahlishinent of a puh]i(» auctit»n at 
Ntir[>urkhas, where all the small quantities of cotton can ho 
auctionetl together. The extension of this method in other jxtrts 
where improved cottons are introduced, is one way out of the 
difficulty, if it is found h^isihle. Otherwise ilie only method 
s(‘oms to he for (h>vernmf*nt «n others to arrange temjxirarily for 
cfunbined marketing. It was also suggested that a fund should 
he raised by the trade, to bt* aitlecl fn)m tlio money placed in the 
handa of tlie Government by the British Cotton Growing 
Association, to be given as a bonus to cultivators growing 
improved cotton. This might be {possible, but I am not very 
«^uiguine. 


* rhi» kmouut WA« ui^ntion*^! «• ih^ir minimum br thr milirtwnor* n( AUin«Kl»l«u. 
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Another proposal came from the milhnvners uf Alimetlahad, 
that a sample room (which they were willing to provide) should 
be opened at Ahmedabad where all the improved cottons couKl 
be on view, iind dixta given as to where they were being’ grown. 
If this information was in their hands, tliey could send their 
agents to the places where the cotton was being grown, and 
purchase various lot.s themselves on tlie s{)ot. The suggest iim 
appears to he a very practical one. The requiretl .s<imples should 
consist of at least ten pounds of o»)tt<in lint, and In* nmewed as 
needed, and slioulil he freely t)pen to pul)iic inspe<‘tion. If such 
a sample room were opened, and well managed, it would at least 
enable buyers to c‘(?lle('t from the growers a sutheient fjuantity for 
practical trade trials. 

Such are the principal points of tlie di>cussion on the 
improvement of cotton. The questions of the maintenance of 
an improve<l stock, of the prevention of mixture with infer! >r 
varieties at tlie gins, and of the marketing *4' small quantities 
of improved cotton, seem to have been perhaps those of the first 
importance. WhetluM* any of the suggestions I have recap- 
itulated or made are .suflieieiit to deal with tht\se undoubte<l 
ditticulties can only he ilecided in the future. But they certainly 
give a basis for action, and action of some kind will cert^iinly 
be necessary, by one or more of the parties eonceriMKl, if these 
very real difHcultie.s are to b(? solve<l. 

Just ^is the question of the improvement v)t cotton wiis the 
chief matter for discussion on tin* tirst day at the Ahmedabad 
Conference, so on the second day the most interesting and 
profitable time was given to tlie qin*sti«)n of the functions and 
best inethiKl of the working of agricultural assocrations. 

It may be well to preface an account of tlic principal 
piints in tin* (iiscusslon l>y saying tliat therr* arc not as yet any 
number of such assficiations in the B<»mbay J^rcsiileni’y. 1 hree 
district agricultural assoi-iations exist at prc.sent. These are at 
Ahmedabad, Dharvvar, and Broach, and there an* a number of 
smaller associations organised in talukas in (lujerat and the 
Deccan. But, generally speaking, tlie idea has not yet taken 
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rout, and the work which tlie associations are to do, when formed, 
lias not hitherto been very clearly understoo<l or defined. 

In attempting to consider, in the liglit of what was said at 
Ahmedal)ad, the probahle line of m<;»st useful development of 
wlmt I may call i‘o-o iterative associations for the i in pro vein on t 
ol’ agricultui’al im^tluKls and practices, it was stinking to observe 
how unanimous the speakers were as to the necessity of building 
up iVoiii the smaller units to the greater, tliat is to sav, from 
the village association (when* possible) to that of the taluka. 
and from tlu* latttu’ tr) om- ♦*\t ending its services to the whole 
of a district. This position was stated hy men from Gujerat. 
Ii*um the Deeean. and from the south of tlie Presidenev. The 
Opinion was. in fain, the n ho of what has been found in almost 
all, if not in all, efforts of i‘\nn'y kind to lienefit agriculturists 
rverywhiu'c, including CO opeiative l>anking. Iii resjiect to the 
latter, the most recinit w riter says : ( )rganise ilowmvards from 

the top, and in such matters, you are iMUind to tail. Organise 
upwanls from lielow, and, if only yon are judicimis In vour 
nn asures, you will succi eil.'* J am confident that this i.s the 
right method, aiul that the attempt to form a eentral agricultural 
association, whose existence shall afterwards induce tlu* forma- 
tion id smaller local ami \illage ass<)ciations. is usually l>ounil 
to fail. 

Several speakers insisted on the nec'^ssity <d not pressing 
the formation of' local asst relations with any semblance of a 
Government order. If local idi‘as are largely influenced bv 
'dficial opinion, we may liave again, at once, all the evil effect td' 
building from above. A body of men who unite for any purjK^se 
hy instruction, or even aj^panmtly by instructi<m. from a superior 
authority, will also limit their activity the further instruction 
n-icived. I am confident again that the speakers were right in this 
"latter, and that, uide.ss the people feel it is a co-operative and not 
"n idHcial effect, litthoir no dcveloluncnt of useful functions will take 
phieo. In this connection, as a result of a convei>iation 1 Inul with 
the representatives of «‘\isting :\-ssociatioiis, I would be inclined to 
doubt whether the regular appointment of a Goveniiueiit officer. 
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especially a re\ eime ottioer, «is chalrttmn, is wise if the organisatio?) 
is to succeed. It is all a i|Liestion of persormlity. In some cases 
the Mamlatdar in the case of the smaller bodies, or the collectoi“ 
in the case of the larger, will be naturally the leader : in others 
he will always be suspected, and the association will be still-born. 
T am aware that tlie appointmenr of these men as officers 
correspond with the Department of Agriculture is usually very 
advantageous. They aiv accustomed t(^ such correspondence, ami 
their representations are mi>j o easily uiulerstood and perhaps 
carry more weight. Hut if we teally mean the local association^ 
to fulfil iheir primary purj)ose in improving the agriculture of 
the villages, this advantage must, where neee^sarv. he at li^ast 
[)artly sacrificed. 

A suggestion wa.^ made at the ( ’» mf'erence that, where 'NUcb 

or? 

still existed, the village organ i>at ion shnuM itself become tin 
agricultural associatiom Xo new name would be imposed, ruj sense 
t)f strangeness would be felt, oiih' tliat this organisatinn wouhl la 
asked to fulfil some extra jan poscs. '* That wouhl be a iinne natural 
procedure to adopt/ said Mr. Woorl, ** than to create some new 
bodies, im[>ose upon them occidental names, and put lieforc them 
long sheets of printed byi^daws/' Thf‘ idea .seems a?) nflmirahh' 
one, but in anv case, as is at once of)vious. “ the lono sheets of 
|>rinted bye-laws’’ would be fata] to an agricultural assoiuatioi 
or to anything else in Indian \ illagc life. Tliere seems a goo<i 
deal to be said for the suggestioii, also madf? at tlie Conference. t»- 
let the formation of agricultural associations follow the intro 
duction of co-opeiative credit societies. The lattfu* intnxlucc tin 
idea of co-operation urulor a regular inspection, and once such 
a society is successful in a place, the p^-oplc will he ready for 
a further development of the idea. This has been even moi' 
recently empha.’jised by Mr. Stanley Reed of Bombay it» 
paper read at the I ml i an Industrial Con fere rice at Surat. H‘ 
said : — At a recent conference at AhmedaUKi a decidtsj 
preference was expressed for village, or at most taluka, aasocia 
tions. I would only say that this is one of those questions ir 
which it is deairable to hasten slowly, and if it be agreed that n 
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siart should be made witli village societies, those villages should 
be selected where the fo-o|)orative <'redit movement has taken 
the Hrmest root.” 

Kegaixling the organisation of agricultural associations, we 
}iav(% then, in suminary the following points : — 

(I) Tile unit oi organisation shouhl he as ^mall hi^ possible, 
:i village by preferem-* . but wlnoA* tliis i> impe>ssible, a taluka. 

(‘J) The oi gaiiisati*)!! --In add not he forced, and should have 
IS little as possible ot the ( to\ erniie iit ordei about it, 

(d) \Vhib‘ odi<*ially paironi^etl. organisation slmuld bt? 
t-ssentially populai- and eo opi rativte 

(4) Kxisting \ illagt' oi ganisations should bt^ used, wherevet 
possible, lather than ha\ o tin- int rodmU ion <jf a new body w ith a 
new naiMo 

a) r\ eoporat I \ I- -orntiis. tiiinly iooTo<l. ar»' tlie l>est 

mt I’otluet ion to an agrieultural a'^'oriation 

Turning now tVoin tin* organi''at ion to t lie tuiu t ion> of an 
agrieultural a^xK-iation. it was uniNai'villy ree<'>gniseu at 
Ahinedaliad that ihev 1101 "! be >iiielv agiieiiltural it they are to 
do their ie-st woik. 'fhe im proven lent id' agrieultural niethodN 
was seen to be as niueh a> an a>st)riatii>n was i\'ipable ot dealing 
with. .\nd if tld' be the i-ase. perha}»> the most important 
tinnUioii of the lov'al organwatnni i- to keep the cential IxkIv. 
which >lniid'' tor tin- im|»roveinent of agrieulture in the whole 
province, Kr the 1 )i’part nieiit ot Agrieulture. in tiuud) witli the 
actual eultivator-^ in the tit-ld lloie lia^ b» t n tin- wa^ak juiint 
liitheito in t he agrieult ural oiganr-sit ion ol many liuhan [>ioviju*es. 
d not in most ( )ne i^l the speaker^ jwii l ieuiar ly emphasised tin* 
present laek of toueh, in ^iujerat at any rate, hetwtv!) tlie 
Agricultural I)ejrartment ami the agnenlturisls. And the loivtl 
agrieultural asstadation must be the link, it any is to twist. 

Fiut hen' a ditheultv arises. f1 the lot'al i»rganisati«»ns ait* 
to he small, as alreadv recommended, the tiUich i'annot he 
maintained hy corres|Mindenee it must l>e hy the personal am! 
b'eijuent preseiH'e ot* tlmniughlv sympathetie officers the 

I b'jMirtnteiit. w ho are themselves praetieal .agriculturists. If 

4 
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correspondence can be fully replaced by personal presence, then 
I shall have better eontidonce i?i the success of agricultural 
associations as a means <»f ugrieultuial develupnient. Tin* iin*n 
who can do it must be sons nf the soil, be well educated in the 
science and practice (.d' agriculture and be otherwise well chosen : 
the areas they have to cover must be comparatively small ; they 
must be very keen on their w ork. Such men alrea<ly (*.\ist 
in Bombay, ami more will be pi>xluct*d wliL'n the Agi iciih uial 
Ci)llege at Poona is tlioroughly established. Divisional liispec 
toi'S of the class above described will have, as part of th‘*ir dull»*s. 
the function of bringing tlie local associations into regular toin-b 
with tlie Department. Ihit ultimately more men than tin w ill 
be reijuired if the movement is to a tliorough sueer-ss. 

Such a man, as 1 have deseribed, as tin* ailviser of tin* lo< al 
people, will, if In* is tin* pi«>per man f<>r tin* work, give just tin- 
impetus whicli is refpiired to make a villag** oi* taluka association 
an actually working i>(»dy. And with tliis impetus, the ne.\t stop 
is to the organisation of agricultural show> and demonstiati(>n^ 
of clearly knowti imjirovements. These two things sliould go 
hand in hand. The dememst rat ions, if sueeessfu!. as tln*y must 
he, \Vf>uld probably br* an integral pjirt of the local show. 
Adequate* prize*s could l>e arranged for produeo, for stamlmg 
crops and for animals, and so giv** a spirit of mnulation among 
the people, d'lie s|)ecial ortie*t*r of the J )epartmont, whom I hav»- 
described, must b»* pr»*se*nt, and demonstrate' tin- demonstra* 
tions, h' I may be exetised the te*rm. Fnrtbet*, he must carry 
from show to show some machine, witidn tin* i*apaeity of a 
cultivatoj' or a village association, which would, from his own 
personal and intimate knowhdge, be an improvenn*nt on the 
system in vogue on tliat countryside, Tliesj* shows would In 
very local, the more ha*al tin* better in many respects. '\ In v 
would tbe*rnselves do grxal as shows^ hut lliey would he even 
hf;tter a« a ineaiiH l>ringing actual improveinents to the dixn- 
and notice of tlie cultivators. They would not repla(*f‘ the laiycr 
and more ePiDuate sliows at imjioilant centres, hut they wouhl 
have a function, an iin|)oitanf function, (d’ rliem tin • local 



AOKICCLTL'KAL CONFEKENCK AT A HM EDA BAD ; MANN. 


51 


cultural a.^^sociatiori is, liou cvf r, as it were, the fouiiclation- 
>r<)iie. 

A guoil iJiaiiy sjxMkers at the CJonf'ereiiee canphasised the 
i Hi porta ricr of* short et>ursos in s[M*c*ifie irnprov eiiieiits wliich 
>houI(l he ^iven at tie* experimental farms oi* elsewhere. It 
would Im* {)rohal>ly im possible to arrange for these directly iu 
roFinectioii With smaller asxK-iations, Init tliost- latter couKl hikI 
Would >o!«‘Ct tin* mori who would he most lik»dy to profit hy 
tie rn. ami >end tlu iii to a. ceiiUo for tin* purp ose. 

Jjeyoiid tliis sueh local association;- ha Vo a larixe numher of 
iisoful functions, many oi’ wliicli \soro indicati d at Ahniedahad. 
rii‘‘y LT^vt* rally thrt>UL,di tli*- l)i\ isional Ius[)(‘ctor or the 

itiorr^ nuniorMUs men who will loplaco Inm i intimation of a plant 
disoase^^ji’ an insrct pt*'-t. and iiitlicato that tli^y want help, 
i'iu-y s<.-h‘ct the host im-n to whom n*av s^Mal. new manures, aiul 
fi« w implements ar** st*nt fu’ demonstration. They r<.[)oi*r 
<litHcu]ti>*s thriHioh deterioration ot* lamf whicli can then lu* 
‘‘lo>t‘lv inv*‘stioated. They arr tin* htMiy to whom agricultural 
infoi mat ion is sent, wlntlna’ puhlislu d in tlu* form ot vernacular 
f atleis or throiioli tht* voinaeulai- prt‘ss. And. in General, they 
fitnu. as I ha\e said ahtoe. the link iM.-twctui the 1 )epart nnait and 
tie people. 

This, on the whole, is Iujw I interprtu tin trend and nit'anino 
"t the o|>inions expressed at the Ahmedaluul C"onit*renco. Ihere 
^\as much tmlhusiasm, an »‘nthusiasin whicli should. I think, be 
ut ilistd. M anv of the huis demand mueh ilahoration 

Old tno<lifi(*at ion at the liand of tln‘ man who carries them »>ut 
I lie k<n% howi'Ver, to the rapiil prooia^ss ot aori<‘ullural iinj>rovt^- 
otent in the Homhav Presidency lies. I was made to t<‘el at the 
^ 'oiifV‘rcnce. in tin' tlevelopment ot* eo-operativ(' aorieultural 
i-'-ociations, tf)oether with the '^ettiiiLt ti toot her of a body of 
ohisers who can from place to place, are tltorouohly imbued 
a belief in aorieultural development, aiul are keen a^ri(Hib 
^'H’ists themselves. The whoh' of this must bt‘ iKicked (and 1 
bfiiik that fact is alreiuly ri*alised) by consistent ami const^unt 
''♦•i'ailitic inve.stigalion into the ditliculties, as they arise. 
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In the present paper I have only inclicatetl. aiul more or h >> 
inadequately discussed, the two principal questions which tonne^l 
the programme at the Ahniedabad (yonferenec. Other iia 
portant matters were raised, but their consideration was nor 
thorough enough to make it profitable to summarise the idea> 
that were expressed. Their discussion on a more satistactorv 
basis will, no doubt, be taken up again at one ot* tfie tutiu* 
Conferences. 
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Kkvikwf?i» ht K. SMKABKR. m.a , b.sc . 

In ilii> Nrito. wliioli }i;i> u siilt* <l fnini an extensive tour in 
.lajian. uiulortaktai jniinarily to study fisheries, we are presented 
with t;u't> ami tionre> in relation to .fa{>ane>e Ai^riculture which. 
\n use the autlioi* s e\ pre.'^>ion. r f//,, attention. ’‘The gross 

area of Japan j>roj»er is l^ t.OuU.OiM) aert.'S. Of thi.s the greater 
part is mountainous ami hilly, ami tn the north endures a long 

winter With all tin* lahour industriously applied during 

thousands of years indy l'J.77s,i‘J4 acres (.r !3’53 percent, of this 
aita was arahle laud umh r eulrivatipm in lOOo. The rest is not 
at present eullivated. and hy far the greater area never can be. 

. . 'Tin* ciaips <Mi thi> ''tnall art a fish from the sea 

nid soiin* p»>uhiy and eg-gs. pi aiuieally feed tl:e whoh' Japanese 
nation, tor moat. milk, hutt* r ami ehe>^se aia^ not articles of tiieir 
diet ; . . . 'Fhe average annual net iin|)orls from lb95 — 1905 
wonkl not teed the e*ain(rv for tw** wi^eks. Tlie p<Jpulation in 
I9n,') was J7.H I i2.70l\ so t|iat it subsists on an area of 0‘*J67 acres 
[" r hem I, an aiaa which, for a stdt’ siisiamotl nation, is pnJ>ably of 

unparalleled miiunem*ss Vet the Japanese are the 

o’\cM'se ot“ starvfMl : iln^y are part ieul.arlv strong, stuniy and well 
nourished : lu*ggarv is hanlU evisteiil and emudatiim not visihlo. ’ 
\Vlien we eonsider in addition tiiat e\t n tin arahle area of Japan 
i''. aeeording to manv pre>umahlv eoinpetent observers, naturally 
■t low fertility, that it “ has paid very high rentals to a non 
’ d'ouring tu‘ leisured class, has kept its soils not only unexhausted 
' Mt lertilo. ami luia done all this without importtal toixl or manure, 

^ niost without cattle, and wholly without any manurial or 

' ni.> O-'vn rrri^, Ctmv R« I 
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■artificial' Fertilisers even From within its own borders,’' tin 
importance of a study r>F the Agriculture oF Japan will \u 
admitted. fFaj^an is essentially a country oF small cultiNators 
“ In 1901 Farms below 2 acres fbinied 55 per cent. <tF the wiuile 
numbei*. those between - arid ‘b* acres we it/ :10 per cent, and 

those (ibove 3 ^ acres w ere 15 per cent The axei'agt- 

occupaniw' For the country is nnly i 2'55 acres. A lx ait two-third- 

• iF the tM:cii[)ants are tenants ta* [>art tt nan ts, the rt/maiiiing third 
|>easant pr« »prietors. Taking state assessment and local rate- 
together, rural land bear s an aver age animal ass( s>ment oF Jhs. n 
pel* acre. Since tin* Huss* >- Japain se war this has lu.rn incr^ a^'t/tl 
bv bO j>ei'<*ont., temporarily it is tni**. but willi iittb* ln»pe ^F it- 

• Falling to its eld level. In ailditien. Iwn thii'd"' oF th^ 
farmt*i‘s |>av iT-nts Fei* their land>, whleh. as is e<immon]y tin- eas» 
in eeiintrics ^F small i*uItivator>, are utten rack rent'-. A> in 
Imlia. the Farms are* made up <4 xatteied ti* ld>, but a mea>ui< 
I'eecntlv pa-st'd t<> eneoura'^o* enn-ulidatimi ut holdings, i> btiric 
Iarm‘l\' taken advantage ot* the Agr ieultur al Assi>eiatioii> pla\ iiiL: 
an impor’tant [>ar*t in tin* rnee-.-arv w<M‘k <»F ar’l>itr'atinn and 
eXeliange. 

In Japan, with the ♦‘\Cf'pti<Mi <d* tin* leuth, tin* enmlitn^n- "i 
trunperature and ramFall are aimu>t idi al (or tin* grow ing ut eioj*-. 
as will be* -een from the sul>jnirn*d talkie, 

.|/•e/v/g/' nrti'Uff*- ^ r tft ^ n /'* ( f ** I't o- 7 "/,<*/ 

hif nny///As //>/■ fh*' yye/‘/«y»/ I S 7 .') lllO'J, 


K;iir>fa)lin « is e ^ i tft i > e<a s 7 JS VIVt j J Vl ‘ 

inrhe?«. i ! 

n'fte .'M> .'{S'IhI ie4‘J .71 .TJ i fil tiS'T'J s/7'^ 71 fill'll .Vi |s i 41^411 

in n«' I I 

y r n 

<K*rtr»)n- i 

i i 

d In country, imaa ovei, evi-ry where alioimds in strf-nins aii* 
springs Ferl From the mountains and hills oF the int/rie>r. ' 
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foihlitioiis an- fav»>ur-al»lt\ Japaia ^4? aLrricultural practice is 
as U* tak<‘ full advaiitaix^* '>!“ tli* in. “Tln'ro i> //n slovenly eul- 
ti\ati<>!n in> oai rk'ssly wnrknl ai t-a> : all s«*t*nis on a general level 
..{■ » \('r)lrn<M‘ ainl is lik*‘ on*- \ast, well-worked ^oinltai. Tlie soil 
-41'nriallv nl’dark loam, i-> al>solut*'ly <■!* an ; w eefls an- not to he 
at an\' tim*- aiimiii^ lie- rroj>s : all --t. an s are removed so that 
. xjuai*- iin-h may f>iay its part. ' Til lam* is cariied on 

aluHJst fiitirrly witlmut tin- aid td*tMltlf or « )tlier ^Iraui^ht animals 
uliich ai‘ oiilv ii'o\ shosly Immiilt intr<>durk d inti> a tew districts 
Hrtor^* xtwiriLr. u pi-rftM-i lihii m 1, tailed on I'very tield by 
cMiitiiimd iliL^*-^iny^ and whik lie* i-r^^ps ar*- 1/1 owing, there is 
constant interstitial digging cr hocupg up to tin* liim‘ ot* harvest. 
A ^trikim/ feature i»l' tin* tillage i> tin* ridge and furrow sy.steni. 
wliirli is universal on the uplands. When a tiold is ready tor a 
ei'op. the Seed i> earef*u]l\‘ -o\sii ill lilies, sMin»^ t Wo teel apai’t, aiid 
as tile crop gr‘'\\s. tlie line> are gradually earthed up from eacli 
sii|e, so that evt lit nail v ridges and furn^w s are t’ormed. Tlie 
t arrow s are kept constant ly stiri'eil and eloaned. ami wlien on»’ 
crop is approaeliing maturity, somm thing else is sow n in them, ami 
tilts in turn, wlim tin* lit si eiop is removed, is gradually »‘arthed 
up. lidge and tiinit\r eliangiitg places. “It is riaimed teu' the 
>vst»>m that it penm!> oi' ratle r compels de» j» cuhi\ation with 
complete aei at i tin and eom mingling <»!’ t In' st nl. that it is i'cononncal 
"I seed ; it alkavs tVee tillering and lull de\eiopment of tin* plant 
"wing to tVee Ventilation and sunlight ami to the supply ot tresli 
earth mn onl\ in the deep -eiil hed but by the freijuent earthings 
Uj* : it permits the jilaiiilng o| tan* taop w hile amuher is gt'owing : 
but its ehief merits seem tt» be that it permi-s easy and thorough 
dllage dui'ing^ eiop. the ab^o lute retitox al . r all w et (Is. tin' 
!'>nnatiou bv tillage of' that mulch of fitn earth ‘-o t sscntial for 
inaintainmg inoistuic in fin umicrsod. the easy waTt'hnig of evau’v 
niant in the c rop, and tin- ready application ot small dosei^ o( 
k«|Uid inanttif wlnun vi t’ neces'^ary. 

Hut that \vhn*h mo.st itnpressi s an ol>sci‘\(’r, familiar Nvith 
ludiaii (‘onditious. is .Japanese uj inurial practn*c. As there are 
uly a littb/ o\ er 1 .(Mtu.otui t*a<'h ot‘ (vittb' and horse s in Japam and 
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-^heep Hiiti goats aiv praoticaliy non -exist out, the manure sujiplied 
by live stock is altogether an insignificant quantity. The great 
source of’ manure is human t-xcrement or- niy:ht-soil, and the cai M 
exercised on the collection, prepiration, ct>ns«‘rvation ami a|)plica 
tion of this excellent manure is extraonlinarv. Whether in town 
or country none of it is lost to the laml. All is carefully collect 

ed and stored at the homesteads or in the ti»*I<Is in vats with 
closely that<.*ht‘d rotrfs. which not only [irotf‘<*t thr oon traits from 
sun and rain hut prevtart over-free cirtadation of air' and eunsr 
qiient loss ammonia. N ight-soil is novta* a|)phed fresh to th^ 
land. Aftor fermenting in tie- vats for not than ton days, it 
is fouml to ho <*onvorted into a svani- fluid ma>s and is «'oi*sider»Ml 
r*eady for use. It is applieii to n-ops diluted with uatvr trom 
one to ten times it" own Indk. tire first doso ^ar tie- spots wh**re 
the seeds are to l»e sown or s»*e<ilinges planted, while subse<|m*nt 
doses are gi\>‘tr to t*aeh [>lant a> required, tin- last at tin* tin a- 
when the plant is conring into riow.-r. \oerop i> grown without 
manure, and ev»>ry plant or group ot’ plants neeivo," its >pe<*ifi<’ 
do.se, not only onee, but "ow-ral timf> during tin* growing season 
It will bf» r-oms fif fl that suef) a "Vsitan of coiism x ation and appli 
<*ation, ♦•xcecflingly lahoimais a^ it i.". involves a minimum ol 
waste, Th** total value of tin- nigiit-sorl thu" s^ivod in Japan, 
after allowing for im v itabl»* loss and wastage* of all .sorts, is »‘sti 
matfal U) be. in tonns of units of nitrogi-n, |»ot;isb anrl phosplioric 
acid, at current ratov. not \r» than al»out K." HOD lakhs |)er 
annum, and in of‘ inereasod produce i‘»*>idting fnun its 

application, it iiiu>t bi* a gn-at dt-al inoro 

Kqual care i.s hestoW»*d on th** pr»*paiatlon of roin[>o.st. It 
IS ** absolutelv universal H" a manure ; it is tire solid or- drv <‘om 
plt*rnent of the ♦*tjually universal lirpiid X (niglit soil) and is a 
jiractical illustratimi of the ‘ waste nothing principle of Japaiics*- 
farming. Eveiy scrap <if organic matter is carefully s«‘arehcd out 
and collected, animal excreta, always excluding human, but 
including th<)Hf* of fowls and of pigeons which are often kept for 
tfie [»ur|H»sr*, vvee^ls. "traw and all sorts iU‘ Vf getabU* rtd'us* 

fiaan the tovvn, farm or hoUs**, stich as potato peelings, itultslr top-* 
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;oi<l SO forth, dead silkworms and their pujne, slaked lime and 
shells, Ixmt^s of all sorts |>ounded small, wood and straw ashes, 
indigo reivisr, astragalus grovn after a jmddy erop. loamv 
» ;u'th, ♦‘U’., a?‘<* all pi'essefl nit<i N<*rvie»*. These materials are piltsl 
up in the yai-d or uiuk-r a sh<‘d : usually a layer of vegetable 
matter first, then animal flung, tlien lime, ptjwfleivfl shells and 
wood ashes; thf‘ mass is then moi>temd with the lifjuid flrainings 
from thf‘ staldes. if any. or more generally with human urine. 
eovf*red with eaith and alhoveil t'‘ tdinifuit togothei in a mass 
whieh is usually sheltered from tie* rain by stout straw mats it 
not under a shell. The mass is ore^isiunally turneil o\er. and is 
left until the whole has ilerouiposed into a fiueTieli nutrient 
earth (thf.‘ Japani'se name is ‘ manui ial eartli I whieh is passed 
through a si^Ne and usefl as a fin* powdta-. especially at sowing 
film* : ihf^ eoai'se matter w liieli doe^ not jiass thf‘ sieve forms part 
of the next hea]» i >«a*asionall\ it is said that the mass is burnt, 
the n siilting l>Iaek earth Im ing used in the same way. 

Fish inanuia* has hung laen appreciatfMl in Japan. The 
'p.iautity manufaetureil in i :UM was i:>o.<>0n loiis. the value 
ot whu'h, <*aleulated on the -'aure busj> as night-soil. wouKl b<* over 
Hs. ton lakhs. ( )f late years, on aeeouut ol the iner»*asine 
demand i'ov frtvsh fish, esperially in the towns, the <|uantity avail 
able for fertiliser has gradually breu iliminishing. while tlie price 
of fish manure lias mma than floul>lefl. (io\ eminent is. however, 
Mlllv alive t«» the iiiiportanee i»l tish as a soiirc** ot toinl-supplx 
iMfl manure, aufi streumui'' etloris are btung maiie to devtdop the 
tishfudes. 

t )il eake Is another mt|Nirtaiit tertiliMU* in uiuvers<il u.m/. Not 
'•dy is there no expfUt of od seeds or eake. but theia' is a large 
nnport «>f cake iVoin China annmnting in to tons, 

'•^ting al)out Ks. 7a per tmi. and iln^ imports are stiadily going 

Mp. 

Creen tiniiiuriiig has wit Inn the last twenty years become a 
gular practice, chictly lands Just Indore the paddy is 

n vesti*i|, Hf^f'ds of * 9 <t s /o/fOf^es or Si n a |>jipdiiu\acei^us 
buii^ are bnwideastfMl ou the I in<l. Altiu* the |WfUly is rfUnoMHl. 
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the astragalus i^rows raj)idly without an\' turthei* cuIti^ ation, and 
in May is eithei* turned in where it stand>i in<>r»^ eoinuinniy eut. 
and carried to other Helds or the compost heap. 

He^ivv crop return.^ are the natural efiinllary uf tavomahh 
climate, thorough tillae-t*, ainl sound manurial praetic'e. Imt in Japan 
the \'ields are oven heavier than we expect. Thus in the case of’ 
paddy, wliieh tu'-cupies annualU' more tlian lialt the total arahh 
aiea, the normal yielrl. foi- tho \\ hoh* <*onntr\ , i> ovor ‘>o maund> 
[)er acre ot unhusked rice. In some piao uiccs tin- average is '-aid 
to be oVer 4r> maUiuls, u hih* \ a ids ot tVoin .)*> t<» r>i) maimds an 
."iaid be not unkno\vn. SuLCarcaiie. whi<’h is oniw n on a e(»m 
[>arativeiy small area, i> said to oi\ r an a\eraue yn hl ‘d ^ Ions of 
[7er acre, an enormous H^ure. 'It is dithcidt ;,^et at tin 
vields r>t’ the millets, puist s and cold weather eereals, bi i-ause (jf 
the almost universal [)ractii*e ot otowino thes** erop.'- mixed, imt 
some idea of the cfeneral pro<lueti\ eness ot th«' soil may be oather»d 
tVom the tact that with pri<a’S not varviiitT much Irom tho>t 
etrdinarilv' [>rr'\alent in Imlia, tlie a\erac’e \aluc ot aL;ri<*nliura! 
produce tor the \s lndc countr \' was in lUoi' Ks. |*J.I per aere 

The torest.^ of Japan p!a\' an important part in aori 
cultural ee<mom\'. Dut fd a total area of* d’J a million acres of 
tdrest, l>i ’5 million acres arr* ‘'pii\ate torest*-. beloie^ini^ ejther 
to pri\'ate mdividuals or the \ dlaoe eMmmimc>, and held m ‘J I 
million plots, so that each plot aveiaL^e.^ O HS aei e. T hey ar» 
tlius tile wooded piot.'^ attached to the varion*- holdmifs, r>ometimc,^ 
mtermmohfl with the cultivated li^i^ls, sfjiiictimcs distant and 
forming continuous woods, 1 licv proxidr- not only the tirewood 
ami timbei’ requircrl tbr domestii- piirpo,‘-es, but arc also lH!e^c]\ 
drawn Ufsai for material for compost heaps and on am maim tin tr 
ScieiitiHc syh ir ultuf c has in the past hccnlitt!** undcrstc»»d, and th» 
timber' [produced ha.s been relatively low in (jinuitify ; i>iit in this, 
a.s in other rr*spcct^, the Japanese have shown t hemseivcs proof 
sive, and under tlie stimukis of Go\ernmf*nt a new era of fon .'.t 
manaoefiM fit has la.^eii entered upon. 

Xotliino be-ttfT illustTHtes tfu* thorough ne.s.-. whirdi is (Jianu' 
teristii' of the JapatU’se nation than tlu' manner .in winch the 



A(;Kr( I'LTL’KK IN’ JAPAN : NK HOr.:SON. 


59 


( idveruinont luis initiattMl, <lt'\A lone(l ami or'^uni.sed, icultural 
education niifl rt sr arc li, and the re^ponsr' of tlie people to the 
lead ‘d ( fn\ eriiimrit. Sii- fjedeiii- Nicholson estimates the total 
r\[)« iidiiui e. Imperial and i.«*eal. iJii aj^rieulture and agricultural 
r ducatiim at !u>t !e>^ than Hs. so lakh- p<a’ annum. Agricultural 
ttliu‘ati<»n begins m the Ingher ejina'iitaiA" -cheols, in a largt- 
munhei id uhieh the pupils are tauglit Agrieulture ami Xatuial 
Sen !ice. . /// teacle t - m Japan reet i\e in-ti uction in the.-e 
-nhjeets at t])e mtllljal traitUfje" >eh(r<d-. Ill elex' connection with 
the eli*me!itar\' -ehi>e}> ale -U ppl* 11 1 e!) t ai' V ,-ehoeIs wllich 

gi\ e mole exte nded ii)sTrueti«m in agriculliu »*. d'he>e are either 
e\fiiiiig s(‘h(HiN. or 'ji'e -holt course- in the winter month- oi’ 
<iuring -lack -ea-on>. and are larii'dv' at tiualei 1. c<^nie 1 Is 

r* gular agrieultuial >eh"oIs *i!' two grf'Uh s. In tin* lower grade 
-chool>, of which the pupil- mu.-t hi- ii\rr \'2 years of age, tluu'e 
1 - a til ret- \'ear> ('oui>o \uth lT hoiu's «d study jier week, 
»-\elusive (d' praetical work. In the higher gradi- schools, the 
pupils must lio over 1-1 \ ear- ot’ ;\ge. the course is miire advanceil. 
and extends o\i*r thrci- or toui' \»'ar> v\ith <i tW4i years post- 
graduate course, ifdosli'i d, fhr >peeiaIisation in particular sulijcct-. 
fo hnth ihe-o ela-sos of‘ -cliool- al'e attached e\ penmi utal and 
dcutoiist ra! ion farm-, w hi< h .-ervo for tin in-truetion n(»t ordy <d 
tile pupil-. Ii!U also of tile a«_ 0 'ieult uial population in their 
neighhoin hood, 'fhi- teachers, too. regularly <h li\ < r It i tuir- on 
agiicullural suhjf*cfs to farmers at varmus e. ntri s Hotli tin 
iigri(*ulttiral sehooU proper, and the -upplementai y schools from 
\\ lii(di the\ oft'Ui flevelop. art' of' local origin and are •'Upporttd hy 
ioeul funds aided h\ rnodt rate Impt rial grants. Xt*arly all tin* 
pupils w hieh pa-s t hi ougli them til her return Xo the land, or 
hejiijiie teachers or aericuliural ofHeials. hinally, tlicn* is tin 
Agricultural ('<dlego of Tokyo and tin- Ckdeges at Sapport> ami 
Moiioka, witfi fully e<|ui|ipe<l lahoratora*- ami t^xpeiiinoiital farms. 
\v Inu (4 t til J experts, ttachers. ami agricultural officials, arc 

1 raim.'il. J'lu' work td the scltotds ami iMdlcgcs is largely supple* 
nicntcfl hy tin' experiment slatitms. om* large cttitral station 
^'dli scvt ral luamdic'-. and numerous local statituis. The latter 
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cost about Rs. 6 lakhs por antuiin. 75 per cent, of which is met 
from local funds, la connection with the oxperinn nt stations, 
there are no less than 600 itinerant lecturt*rs. wh(j instruction 

in agriculture and allied subjects 

In close touch with the expt'iiment stfitions are the Agri 

cultural Associations. Probably in no other country are those 

so general and so well organised as in Japan. 'rhe\' are divide<l 

into Prefectural, County, and Villag^^ Asso<*iati(ms, “ < >t‘ whicdi 

there were recently 46, .">70 arid I ! J)6s, i es[>c«‘ti vely, as i;o}iipare<l 

with 47 prefectures, 6.6 <s (‘niintie^ aiul I6.jt)0 t^wns and villas* ‘ 

Taking tin* \ illage ,\ssoi;iath)ns first, “before an\' Villag*- 

Association can he tbrnie<l not les,-. than two- thirds uf tlc' 

[)ersons <.jualiHed shall o<»n>ent, p!‘oN ided that such two-thirds own 

not less than two-thirds of the cultivafth* land : i>ut wln-n such 

association shall have l>ern forne.Ml. o// p»Tsi)n> »|uahti»‘d f«n 

membership must join it. lie* funds «if‘ the a>>t>riation are 

derived from the sub>«*riptions nt thr nn*mh»*r> I'jarh \ iilagr 

Association within a <‘ouiity eh?ets a doputv. and tin s** deputies 

too-ether <‘oristitute the Conn tv As>oeiat ion. Tin- Prethi-tural 
r> 

As.sociatioii is sitnilariy inavh Uj> <>f fleputi**^ f h-rffd by (’oimty 
Associati^)!!^. Finally, tin* Prethctural As.-^oriatioii-. f h-ct deputies 
who together form a kind of Central Agrieuituial <o)uneil. 

The work undertaktui by the Vilhige A.'^>o4-iations i.s e^xten 
>ive. Thev are lespon^^ible for rej>orting to <iova*rnmenl on th** 
agricultural oonflition> of tiieir ai>*a^. and for fui’nishing agri 
cultural statistics. They undertake sc»*d sc]c(*tion and distril)ii 
tion, esUiblish coiiiinon '^rtf-d b^ ds t^ir thr iieaubrrs, 4Munl)ine for 
the destruction of ins4*4*t and other pe^t'^. initiate agrieultural 
experiment^ and intr*>duee agrieultural impi ovements. purcha.se 
manures whrde.sale for the meinber>, eoiMluct ciUupetitiM* ♦ xhibi 
tions of' agi'icultural [>ioducts and implements and of growing 
crops and awaixl prizes rn honours, give as.Hista?u*e in serieultuia* 
and other home industries, make provisi<m for ugiioultural cduea 
tion in schools, f>r, by lectures, as.sist in the consolidation of Helds, 
publisli l>ulleti!is. and, in various other ways, piom'itf* tlie interests 
of t le^ mend MU .''. Tlie t 'ountv Assoeiati^uis assist and to a 
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certain extout ^uicte the Villa^^e Ai>soeiatious, while tlie Pretectural 
Associations stand in a siinilai relation to the County Associa- 
tions. 

Such, in l)riet, is the pi>sition of a^^iiculture in Japan. It* 
wt^ compare the aorioulturt* <»l .lapan with that of India, we have, 
of coiusf. to deal witli conditions. wl)i(*h. in many respei'ts. are 
widely dlfh-rent in the two coutiti ic>. Thu>. tlierc can he no douht 
that Ja|>an owes much <fi its pi os parity to its Wf>nderful climate. 
No country ean ht'tter than India appr^u-iate the advantages of 
a rainfall, which, while a>>ui>'d. plentitul. and well distrii>uted, is 
seldom cxc*essi\t'. In India, svheii the season is realJv favourable, 
surprisin^^ly oood <Mops ai** to l)t‘ found ^‘veii in districts where 
tile land commonly ^rows two <Tops a \>-ar, is iiulifi'eienth* tilled 
and receives little in* n<» man me. Crop yields m trac-ts which 
art* independent of rainfall. tln<aiLrh i>einLr ^’^nimiantleil 1»^’ irriga- 
tion. eompai t* ikU untiix ourahly w ith thos*- of’ Japan. Again, 
nractical cn-tainty ot good »aops. it it ^omctinits tuicourages 
I'Hrelessncs.s and lazint*s>. i‘i|ually otuui seiwes as an incentive 
to gootl hushaiuh V. < h» the othei* haiul. the ^oil of Japan is 
[iiobahly naturally less tertile than that of' large tracts »»t‘ India, 
the holdings are smaller, and. on an average, probably pay more in 
tlu’ siiHpi* of assessment and rent than is common in India. But 
granting these dirterein es in conditions, there is much that the 


Indian ryot can learn from tlie .fapam^se peasant. We have 
tiescribetl th»‘ thorough *‘liaractei of tlie tillage universal in 
•lapan. J'Im' inethtHls m <letail ai'e mostl\ unsuited to Indian 
conditions. 'I'o [>ertorm all the pi'oeesses cultivation with 

sjiade and hand hoe is only p<>ssilile on vi iy snu\ll holdings, and 
can give a return ^‘omniensiirate with the labrmr employed only 
where conditions ensui'c .a lugh yield per acre. The ridge and 
furrow svstem is emploveil with advant^igt* in “ garden cultiva- 
tion, hut fo!' climatic as well as othei’ hn'Vsiuis could not lx* 


geTH'rallv ailopted. Hut what \vt' c*an aim at in India, as in 
Japan, is that the tillage should be the best possible under tht‘ 
circuin8tanc(\s. In India there is much good cultivation and 
much bad. If the methods in use in the l>est cultivated tract^si 
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oouUl be made nxae LCeiaaai u\t‘i’ tht^ i.*(»untrv, a i^o-eat step 
forward would havo beoa taktai. The syNtian ot' drilliiiLj st rd 
and yivino- subsfMjuent intoii-ulturo ot’ eiops by lndlnck lu»fs. 
wliii'li i> thf' eonuiion praetiee o\tM- larL,o* lraet> of rht' (a ntral 
J^roviiua '. and l^oin}i,ay J^rosidmey* and iti brujoiat t^spri ialK', h:i-‘ 
reatdied a high pitch ot* t^\ci*IIence, is capahir ol grrat o\t<*nsion. 
li is eonnoinical <>f seed, tn inures a l)ctb r di-«tribiuii>n of' plant '> 
on tlio ground and >a\r-s time and labour’, biuh at tho time w| 
‘'Owing and in tin* atter-'cultivalion ot the crops, llie eo>t of 
drills and Itoes i- nominal. 

.Manv large ir-on ploughs art' in u^-* in tin* i>lack cotton 
tract- «d‘ Madras, Horn bay and the (.'entrai Pit>viiices. They do 
♦ vcellent work in the-e heavy soils. l)Ul ar»* too In-avy loi- the 
cattle of the aver’age small ciilti\ator, and in any cast* ar’e lM.^yond 
his means, Tlnat* is, however*, room fora more e\tende<l u>e ol 
tdie lighter [>atterns of improverl plough. 'rhe\* arr* inodi-iate in 
cost, and whih* they cannot entirely replace the indigcMoUs 
wooden plough, for* brt.aking up and [nilverising the- soih they 
are in [H>int ot tiiiie arid labour* mueh more elficnmt tinan tin- 
latter. 

Hut it is as regards tin* use iit manures that India ottoi.s the 
-oreatest (.-ontrast to .fapan. If the night-soil ol' Japan is wor th 
}is. ><00 lakhs poT annum, tliat ot India inusi l)r woito .si\ time- 
as mueli. Y«-t ordv an intirdte.siinal fraetion ol' it is allowed! to 
have anvthing like its lull i-tl’e-ct on the sf,il. The- question i> 
bound up with tlie -ocial liabits and prejudice^* ot* tin- people. l)n! 
fVirtunatelv there are signs that the* ju’ejuiiices ^ni rhi- subjet't 
are breaking down, ami in the tutiire we may lenik ta a more 
e.Ntcndetl use of this valnaijle manure JJn* <‘attle man\iie 
annually produced in Imlia with its SO,000,000 cattle and bu[faloe>. 
may be worth anytlring from Ihs. l.'rO erores to tvvice or* tliree 

times that sum according to thi- methods of (‘on>iTvat ion 

ern[iloyed. Utdy a small j>roporti»m of this ever reaches tin- 
soil, the great bulk of it being corrsuim d as fm h J’he waste, 
deplorable thougli it may be, is to a great f^xt«*nt inevitable umler 

present conditions, and can only be obviated by the general 
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. n'>**rv* S. which, i> a very lara/^- 

1 la* t xpia i oi <»ii’S(M-<Is and «d h«»nf s c<aistitutes 

a >1 vt ]»' diain nn tin- country. Th*' et «»il eakf s for feedintr 
iiul mainuo i>, Iciwi vt i. ln'roinin^ mot** and iikh*' '^nn ral ; and 
rho s nf tlh* |M'o[»h intjao\<a tln-io v\ill no douht Ijc not 

' fily a inui li diinini>>lM'd o\|M*rt hut a much \\ iilcl 

iitili/atiMii of tin* -**. d> ..f’ t;.r. ^ many mI' tlnaiirli at 

j'iv>.-nr .»t‘ Vnil c..mnM*jviai saim-. \aluahh> manurial 

limn .. ar.' mM^t u-. rully .'mphn.n.d a> a maimr*. in 
tin- fhrm <*[' MijMU pln-phat.', hui tin- hi-}, |„-ir.‘ ii] India 

' -t t In- "ul I *huri»- a<-id n*'fd in th»- mamitaciur<- tit‘ >U|)crph«»^j,ljat>- 
•■he.. may.- th. ii .■\y..jt. A- r. -ar.U .-..iiiIm-t. tln-n* i- not tin- 
-atin ma^^ “t i'Mm|iii^T mat* red avajlaol.- in hidia a> in Jaf*an. 
hut i‘.mi|.ai at IV . ly litth- . tl'.ut iv n,a*h- t- utili-f -.m-h maTci'ial a> 
dtci'.- i^. fir.-. n manminy practi-.-d tn a *•* itisidciahh- c\t*'nT. 
•■-||.■*•ial]y in "yardtri' cult i v at i. m, hut miyht. with a^Kaiitayc. h.* 
Uj. Iff- yt-in-ral ly i-mpN »\ fd, 

W *• vvmild .-all ■'jn i ial att*mi**n t<» tt-atm*- «»!' Ja|*.‘iin— 
ayriruhtnal [mln-v. c:.. tin . rn-t an ay « iin t it ..J’ c >n>* >li*lat i. ui oi' 
h-ldiny-. Thi- a <jm-ti*.n whii h mu'-t r ^.r- latf-i’ !».• tak*-n 

’![' **' India 'j*ln difli.ult i* - in canyiny thr. aiyh tin- \\«»ik Wtiuld 
mi.l.ad.t. *ily hr nn.rnn.u^. hut ii.*i y i . at n- t han tln-\’ have lit-rii 
hi <*t]n-i' *-«.unTrn— d h. advantay»> . .1 c« *!,> .liilat nui arc natmt 
all, tin- a v* I ay r cul 1 1 \ a t« »!' included. S. m n - * »t the more 

“i'Viou^ ar*- re.. n*imv «*1 lah.air and **t' >|'aee. in Japan it lia> 

' h touinl that tln-r*- m irl i rm— a ^a\my **1 a> much a*- a p*‘r 
^ ‘d laml ihr**uyh tin- 1 m* akiny d.iwn .»t' tli\i>nMi Uaimlarics 
’ h.- Im-i t rp di>t I'ihut i* Ml ‘»h manur*-. t In- yri-at I r cat'** **!' }i* ldN ami 
''"P>, tin* thst • riny *>f mdi\idualit\ ami tin* lo* *>rniny * *1’ th*- 
' ‘ '^dn Ilf \ illayi’ tradition and prejudii-*'. 

With r*. yard t** ayriculturai * dm‘ati'*n and la-scarch aiul tin* 
uusntiiMi of uyruMdtiiral asxH'iat n mi>. we area h'Uy way l>clund 
d pan ; hut with tin* llcparfnieuf *d Ayricultnre now Inany 
' om<‘d, w »' may cxp*'et much nn m *' lapid proy rt'ss in thisdii ec^ 

‘ the future. 
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^ir t reclorio Nioholsi>ii> Xoto has heeii written pruiuirilv 
tor Madras, but his wide knowledge of Indian agricultural condi- 
tions and his admirable {)resent<ition ot the salient features of 
Japiinese agriculture makes it possess an interest for all student.'N 
of Indian agriculture. We await with interest the second edition 
ot the Xot»^ 111 which he has pr<>miseil tn giv** suggest n^ns to? 
Math a^. 








TIIK T()H\(’(’() STK.M 


I ( i tIJ I \f< H A MtljMlV. 

n^ II. .M.w u r;i-L iJ-:i u< fv. ^ >,/ >. 

.■>/ A'-. /...I-.- y-''. 

'I’mk i-nhivairtl TiiLa4’<-<' plant ui lihlia is atta».-kril l>v tVw 
[M -.t". :unl i-iin lly ar*- whi<-h only attack tliis crop 

-paradiralh', anil whii-h lia\ < a ]ai^i> raiii^f nf otina' |o('><l plant^. 
Tlu*r*‘ is, ht>\vi’\i'i\ ‘an* in-'i i t whi(*ji i> a >pia*itir p«'>t tn this plain 
ainlto n*‘«>tin"r. Thi> inst-ct is tiL:ni>al m all staifcs in Plat^ XIX. 
Tin* ninth shnwn with ^•\pan(^•tl w in^s as if tlyiim in Figure It 
{the linns hcluw iiMlit'afiiiLl tin* real uliilnin Figure T is shown 

tin- moth as it rnsts nn a plant, tin* winiAs l)i*in^^ \srapjied rouiul 
the uppi'T part nt tin* I he nii'th is tn«i small aiul too iniudi 

tike utln r small hmwn iimtli-' tn l»e easily reeo^rnisod. l)m tlu 
Fi^urr s. showinj^ in outline tin* siekle-shap -<i palpi eurvin^^ ^iver 
tin* iVniit of the head, will assist idniititioat ion. 

rile iiiotli llits ahniit at dusk and after, and lays enj^r^. on tin- 
\'nUii!.( tnKa<*en plants. An e^e^. i*ii|ht tnin'‘s the real length, is 
dinwri Mi Finuri’ I : it Is. winai first laid, i^Kamish yelh»\\. hut 
^inwlv dai'ki'iis tn the hi'nw nn tint -'hown ni hii^nre ‘J. A single 
ninth was -.^•rn t“ lav dS t'^LTs. hut nnrma’ly each probably lays 
timre. lu (be cold weather the eoo hatches in a fortiiinht tn 
dire.' weeks, and in warm w eat !n'r ( Man h) in eb^ven days. These 
’ cannot lasily be found as tlicy are laid singly on tlu‘ leaves, 
^teins or leaf stalks, usuallv on the lower sidtA From the egg 
there hatehes a caterpillar, a tinv almost white inst'ct of the form 
"hown in Figure d. but metisuring only inch iit length. 
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This etiter[iillar very soon ai'ter hatehiie^, eats iiit<i tie* loal 
or steni near where the e^j:^ was Iai<l ; it o,>i*s eoniplotoly insidt*, 
not niinino close to the surface : it’ it outers the leaf, it work> 
down a vein to the inidril), alono the inidi il) towanis the stem, 
until usuall\^ it reaches the main stem of the shoot. Fiourt^ 4 
iliustiates tliis, the larva having ^n>re‘ in at the white .'-pot on the 
left leaf, and tunnelh^l down to the stein, its track heiie.^ just visihlr 
as a dottcil line. It lives st eiue within the >tem, i^oadually iiuTea^ 
ing in si/.e until it ineasuies m-arly halt an inch. Sueh a lull- grown 
caterpillar is shown in Figure magnified five time>ii; length. 

Tile eatta pillar lives and feeds in tin- -tom t'oi a porif>d vary 
ing fVtnn six to ten wet'k', in the i »>ld weatle-r ; oni* was found o- 
tak^‘ eight ilays in actually I'eacliing tho -trin t hiough f In- mitlrilo 
when thrre, the eater[>illar eats the ti»ue the [>!anr and, it 
such a plant is (‘Ut open, litth- tunnels are found in the ti->Ue- 
as a nvsidt of' this attack, the stem swells, ami om* -ers tin- hulhou- 
svveiling on the growing [>iant, shown in Figure :P 1 In- is tie 
e.xternal sign of tfie insert s presmee and it ludy forms ulcn ih* 
caterpillar has l>e*en in tin* stem for at least thiae wrrks. sonn 
times longer. Winn the* eaterpillar i- fully fkd up and full grown, 
it hite.s a hole throiigli the rpidermi.s of’ tin* plant, so as to allow 
of the exit of the motli and then, to prevent »*nenii» s ge*tting in. 
it webs up tin* hole with silk and gia-.s ; the.sr holes are shown in 
khgiuf s It ainl 4 ami, if clo.sed, slnov tliat the insect is within ; th* 
caterpillar then line-s its tunnel w ith silk and turns to the ehrysaii- 
tlie rt'sting stage slnovn in Figure 6. It is, of t-iuuse, impossilj|« 
to see what is going on insid** the plant, hut in four case.s tliat 
were s[)e<rially treated, tin* chry.salis peri oil wa.s foumi to h«* about 
four weeks in the (told weatliep, less than three wreks (|s davs) m 
wai iiier weather. 

At the end of this time the moth comes out of tin* chrysali-. 
hursts througli the w(d)hcd-up hole atid etmagi s t(* the ojieti an 
to mate atid lay eggs. Mrjtlis oidy ('ome out at dusk and rest h\ 
day biddeti. It is uncertain Imw long they live, but if they fimi 
mates and growing tobacco, they lay eggs in tliree or four day- 
and a fresh brood starts. 
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III tile Cdia vviMtlii'i-, wh.-ii till- in^.,cl i.s bteeiliii^r i,, tobacco, 
ilic whole life IVoM, ,,oo to ,.oo occupies tVoii, tliree to nearly fbur 
uionths ami. so far as tin- tob,i<-c., crop is usually concerned.' there 
,s but one brood iu it Th- insect lives by choice in either youno 
plants or in youno shoots : o„e tin.ls it abundantly soiuetinies in 
tlm itlants att.u transplantation, and later, in the slmots that 
-priritr u[> fVnrii tin* >tiuiips ait. ! the t<)]>arct) is cut. 

lit i.lI I uh*. thv' ol tjin* rat* ! pillar in a vnun^ 

plant clut-s no rnurr tljan mak. tin- plant weak, siuntt .1 an, I pnor 
I In* plant (ii»-s i,nly wln n ^ t-ral «-at*‘rpillaj > ar,* in it at uiK-e, and 
tln> ornur> hut >..ld-iii wlnn*.- t. .l.aer- i^ -roun as a eit^p. Lu.s. 

■ >r ,-i‘up eonn-.- tin-n mn murli from tin- ileatli of tin- plants as 
from tin* unthrifty w.-ak plants wlilrh yn-ld little, and wheiv 
toharro is an important t-rop ami m tin- held sueeev>iselv nnaa* 
than onee in tin- yi-ar. tln-i>- is s«»iiietlmt-s t nouoh "t' tliis pest te> 
eoiisideral>ly diminish tin- •mttnriL Tin- inst-et has lu-en found in 
all the impoiTant f'>haeeo oi'owin.j distin-ts m linlia and is known 


111 ('eyion. das a aini other ]«ku*es 

hike otln-r irts.i-is. this i-. pr,.in- to attaek tin* most 

ehoii-,* sp.M-ial Naiiefii s a^ r* .ulily and somrtinn- more remlilv 
than ordinary mdii^i-inMis kinds. an,l )| possjliK' Immu a taet,>r 
that detrrmined tin- rejeetion ,»f >,,.me w,ri.-ties rlr-u would have 
<lone In'tter hail imt tlnm o,^uth li. en olna-ked. It is irnpossilde 
^nestimatt* tin* loss m llii* Tohano eultivaMon at pia-Si-tit ; it is 
proi)al»ly siiiaii hut e,nis!ant 

My ol,j,-,-t m tliis pap. r istudiaw at t ent loii t o t jds iusoet 
nid to its life history, as n is tin- soh- sjt. eitie p,-st of' tehanno. 
iattle ean he said alioui piesriitnm hoeaus,' what ean la- iloiie 
must i)e l»y eoiunioM s»-nsi- un-tliods liased on a knowK-de^e of tin* 
lile history o| tin* ius^et Ktom tin* praetieal point twonu*asuros 
He important tin* first is to \\at(‘h the \a>uni,: (*n>p ainl pull out 
hum all plants that sho'v swa*llini;'s ; that elnnks the pt‘st's 
niultiplination ami it may Uo seen early onoueh tn put in other 
plants in plane ol thest^ taken, din* is to thmanu^ldv 

' railieate the tol)ne<‘o stumps after the tohat'eo is eut, so that tln v 
' 'ninot Mend up shoots in whieli the insect can breed ami so 
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multiply. Ill Behar the biAHMl in tin* shonts tVum tin* eut stumps 
in April and May snmetiiiies a laiL^t* om\ tiding the iiiseet nvt*r 
until tlie rains and [>ruba)>ly mattaially adding to its number tor 
the next ero[). 

W hen tobacco grows wiKl, the plant sinndtl hr tuadicated as 
this is the original source of the mischiet* Tliis [>re(‘aution is, 
however, not one that is of much real importance. W’hat otln*r 
fooil plants this insect has is uncertain : \ eiy' {)ossibly it l>recds 
fil.so in other solanaeeous plants, hut it has not laaai obsru’vcii on 
any othei* cultivated plant. It wuuld cnitainl\' have tbuinl. 

ilid it breed in any. 

In tobacco- irrowiic’' districts in India whcrr tins bnrei- is well 

o 

krH)wn, in Ou jurat. tln‘ cultivator has a reinrdy : it con.'-ists in 
making a \ertieal < ut in tlie swollen |>art nt tin* stmn with a sliarp 
knih‘ : the explanation given is that thi^ l* r> in air whi<*h i^ good 
tor* tho disea^od |>Iant and fie- eulfivafor r»-gard^ flu- svvidliug in 
rho >tom in mueh tie- sane- \va\’ a-' le would a tumoui’on hi- 

'O^n person, trtfh thf ;!§ t itf t\ii f *if ft!'. 

hlxperiments mado witli this t »* ;it ne-nt -how that nnio-> tie- knit* 
li-tuallv rea<‘he^ tie- '-aforpillai inshh- th*- >fom, t le- tri^atne nt 
produr'^'i no rt-sult ; if tie* eat ♦-ipi 1 lar i> killed, winfh liappon-- 
va ry seldom, tie* plant doe.s rhri\e hotter than if tie- eaferpillai 
liafi !e)t been destroyed, but a strong plant is not prodn<’**d 
practicallv speaking, tie- mis<*biof is dore- l»v the time tie* >wellinL: 
ean bf* seen and no r-utting w ill prodm-r- a good pljint. Wde-r» 
there are se-va-ral (*aterpijlars in oie- stem, as r>ften liapp»ms. eiit 
ting lias no »-tfeet w hHte\»-r nnl*--,> -o % igoi*iaisl\' doie- a-^ to kill 
the plant 
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Flax ('i i/mv\iiu\ in Hkn«.al. 'Thr hin-t-ti.i cf A -ricultur.*, 
Ft tiLjal. Iia> i.-'.ind a m»t»' ii.ini; rli» rr>n)!- of' tlj<' |a»‘])njinai \- 

' A[M-riMirnt'^ !!» H*'ii-a] \\ith Hu--ian ( K i^ja ) Ha\ <li>t n'lnit* ■* I 

irt M'nj;, *1 li.‘ j »n ii^ aj»|Mai To liavo Imtu 

■dtauH il at HankijH.i'i , tli'- outtui ii ot‘ ^ u plan! wa^- 

-.1 till In juj- ai-r*'. InIm' \\ }n-i ( ■ o\s iii'j To }a!i Nouin^- and an 

iin fa V oura) ilr Nt-a^on tIji- ciiijiN ui io )rN>> piuniiNHii^. A N;ij|jji],. ,,j' 

flav a! Hankljunr \saN f'ni oxaininatioii to tin- linjanial 

fitstituti*, London itIm' Idiirtoi ? t-j lorti-d i ]ia! tin* tiln'r was lonm-r 
and nftai'Nt r than iho ^tandarii 'ampk n from IL lLritmi. The (.'Knui 
oi)taini d tioui t)|,- Indian -Traw iia<l an a^a i'aLr*' d iaiiu-trr of 
n O(HJlM inch, tin- diarm !• i of a Niandard siinj>lr of Hnlo’iati flax 
hi iiiif tnnOfisfl ini'h. The fihif ^^as found to cniitain in jiarls a 

<'»»!isid< Ta} di' amount of vsoodv tinnUc. I In' Ihiactiu* <>t the Im- 

I'^aial IriNiitutc suo^, that in indi }' to cnsTn‘<' llm hcNt ijuality 

fihir. t)m crop n)joii)i1 I‘o haj'M Ntr d ulnn tin* lo^\^■r lialf' of tlir 
"f!au lias turned htowniNh n.-IIou. and not \\)n n ripe. We liave 
full aiiii praeiieal adviee from the |da\ iNNpi-rt on this and 
' "an y ot In r plan t n w I neh are eN>e n t nd to tin nuo* ** N>.f u I eit 1 1 1 v at ion 
da\ in Leiii^al. and w < Jiltaelt rnueh ui^'-ater \alue to|ja 
**'’iil(s of ijj,. joeal I'Xpein nee i^ainetl hy tImn oflicti tlian to 

‘d Vie*- oj\ |j,,. Imperial IiiNiitute. 

a prelimiuarv note on flax eulti\alion in lh*liar. the Flax 
^Ajxrt to tin* Hehar fndio<» IMaiiters A '^"oeial ion ''Uo'oesis that 
nio^t desinihle length of flax is tiom to )ta iiielies. Longer 
less vahialde. He ^fatt s that in IVleinni MH) to dTO ll>s. 

• d is sown per hectare (Inauan* - ‘J 47 1 1 a<’rrs), a(idin;^ ,d) Ihs. 

' d w here tim N<dl is pool. Tin erop nIiouM not he fdreetf hy 
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luavy HKiiuires hiii slumUl l)t:‘ i^n>\vn, hti\v<*\ t‘r, <»n laiul iu 
i.*onditi*ML Ht‘ suLTi^osts that >tMHl slimiM Im- stjwn hy drill in 
H<.‘ furtliei’ y'ivt*s his i)pini*)ii al>Miit ta-tliiiL:*. !D‘^r>'^a^\ 
mauliiiit ry, tht/ <juality and rlass <>t* Hhri* as ri>ui[>an‘d with HelLrioni 
aiul tho aj)prnxiinatt‘ value [>ei* ton i>t’ tihr»‘ aiul output jk-i* ai-ro. 

This uott* wdl l>f‘ larLi'tdy aiii[>hhotl hy tla* r<‘>ults of work 
III will'll pul)lislaMl. rih'so will loml to ^how that a 

pr<^titahK‘ ni-w ludiistry is possibly hoini;' »'-^tahli>[ual in 
All initial tiials will ina-rssarily hr rondurini with iinpiutni 
oxpriisiva' ''t'ril, a> tin- i ndiLji'i n »us \arirtii'> air hrlirvrd to h. 
<|ilitn uiisUitablr tor tla\. Thr vahn* ot a»'r| 1 mat i/ation arnl ».t 
plant to plant >i'ha’tion will hr -ttidird W r already know ; 
'j^rkod dral ahout how this «*i‘«ip ('an hr hiont roonomu'alK' '^row’ 
and otht'i'wisr dealt witli. \\ r. how (.‘vrr, iM'»d in particular hrtto 
knowlrdoe iroanlino the most suitahlr water and teniperaluf- 
tor the i-eltin-Lr pro('rs-. in liiilia. Hdiiok). 

M 1LK1N< - M Ai HiNKs. Hn*' maker claims to ha\r suld l.-'n- 
inae'hine.s ot one j>attern in Austialia, (‘apahh* (rT milkiiiL: 
eow -. In the . 1 '/(‘o /'o7 Ae^r.s tor ! ‘.U |l ()rt(»hrr I ‘.to7 apjje rs 

an ae'ctjunl e>t a ra w tV))* '»!' maehine n ( t'ntly put (»n lln mark' ‘ 
in the I'nited State s of America, It is said t(( consist, in tfi- 
tii-st placv', ot’ a lar; 4 c [lail with a tii^ditly tivtin;^" lid. Kr- !! 
no/./les on the lid are oiv.-n oti* two India ruhlu*r tuhrs. al.'-ir 
:j ft. Innj^. eaeh of w Inch terminates in toui runnel like IihIm 
riihher cups, whicli til tij^htlv on the teals of a cow, two aniin tc 
hein;4 milkrd at onee 'Two pipes pass round tie’ eow stalls, "i' 
heire,^ a vaeuum, and the oilier tail of ail* at pressure. \- 

essential teaturc of this milker is the pumpiuLT apparatus. iuount'^‘ 
on ihe lid, which in allernate pulsations eonm ets the pail, 
consequently ihe India ruhher tuhin;^, tiist with th»‘ vataium (dr 
result ul which is to eroatr* a suetioiL and so to extract tlur inilki< 
and secondly, with tlie air [irris.sure pi[)e, which rel<*iusr‘s the u it 
preparatory to a^ain a|i[)lyin^^ the suction, the extrnctcil nii‘1' 
meanwhih; [>as.sinj^ from the mips, throu^^h the tidunj^ and ni(' 
the pail. 
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This '>t iiuichiiie col r<^spi)iKls in action t<^ a machine 

iiitioductMl within iccmit yc;trs in Kn^dand. "I'lic writer saw one 
;ii wni'k in a lart;;*: daily in Scotland. It re|dHced witli excellent 
tf'>.nlts la hand ndlkcis who draill \\ltli laO tMAv,<, and wlio had to 
work si; veil day*' jn-r wia k and w>.'ie eM!i>tM|Uently paid very high 
wago. — ( Kin roK ). 

( *A>>A VA. d'he C'a.^'^ava plant lvvi> n>ct’ul purposes. 

lt>inots whn-li >NVill iiit«i iaig* tuhi-!- < »t' a Yellowish colour 
\ i«*Id ( 'a>Na\a nn ah ( a>>‘a\a >tan'h and tajnoca. "llie many 
Inaitcln s mi(<» nn liieh tic [)iant f-xpamU afhtid ‘j;ood food tor 
ealtle. .XiM'th'-r ehai act ic 'd thi> plant is that its roots 
taed Hot he lifted tVoin ilh' ^louiul at tic >ann- seas(»n. hlU may 
(»♦' allow t-d to remain a^ a M-m I s «■ >toek ot' lotnl with >light 
h arot iMniiLI' >p‘>di d. It a s ‘ r\' pl oduetiva- plant. <nie ad'e 
<'t (/a^>a\a. und»-r *’*11 am ta\oH}ai»h- «• •ndit i* ai". yielding more 
iintritiso malt. a- than ^i\ tiint - the >aiiM^ ai»a niitier wiieat. Idle 
[danl giow^ t.. ;i h* iglil i*l fl'-in \ l" ^ tet*t ami ha-- leah-d sti lus. 

Iu!mt> are tr<Mn I ^ in <haim t‘ i‘ ami imually o\oi' 

'•m lout long, It tloui‘i-ln > nio.-.i m a wn 11 tlrauied sandy loam. 

1 hf tuhei^ deea\‘ it tin gioimd 1> w a I < ‘ r h *gget 1 , I 111 * >oil .'^Inaild 
1m- Wt-ll ploughed to a th pth «'f t, t-. Ig im iu'>. Full gn 'w n >tem> 
•>t‘ til*,* plant ‘-leaiM he eut up into ,-mall piree.*- tiom 4 to u inches 
in h-ngth. ddn-.-e eiittlng- may 1 m- plant, d in (In furnovsand 
' overed over like Nugarcaiie cutting'', or may he >r t in the ground 
m a slanting po-Uion w ith ahout an inch aho\i' gHiun<.i. I he 
'•Uttings should he planted tour U r{ apart in mws whi<di must hi- 
aKo I t’et‘( distant tVoni eaeh other. 

I loci Mg ami wending ar*' necessary on]\ till the plants gu>w 
up. as its inan\' luauehes atter\sards huuler tin* giowth ot Wiaals. 

< M ncndly from «'> to I g months mtmi elapse helore tin* roots w ill 
he ready for lifting, ddn* tulu-rs when lilted should tirst he well 
Washed and tlicn imnicrsctl in cold watci loi a night. I he <l^tk 
‘•••loured rimi should then ht^ pceh d oiV with a sharp knilV. 
Hm peeled tuhers should 1m- eut into small pit ci s. w aslnal am! 
ftrslnal intt) a ptdp whitdi shouhl tlieii he pttl in a cloth hag 
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anil, alter subjection t<> hoa\ y [avssnrc to roircutit any* 
juice, be wasliccl. siiti^d and ilricd. (Kimtok). 

Thk Bkh Mi Pr ,ANTKK^' A^-'Oi (A riiiN UOJCK IN IDOfi 7. 'FIh 
report <d the As'^ociatimi ciocrnit^ tlu' season IDOtj-7 i' 
distinctly cnconragin^. din* Ass<iciation h;w Im cii >t renj^^tlivin »i 
l»y the addition of* some I i concfni>. Tin- irpoit ni*-ntioii> tic 
L^raiit of Rs. ou.ooo made i>y tlio Ih noal ( Io\ ennnrut tor tic 
Sirsiah Ko>earch Station Ibniny riic jcrioil mnlcr itoiru 
Mr. Berotheil i>rouoht ont two intne^tiny ptilJicalions (i) 
.\[othod of Kstimation of Indiootin m ( 'onnieaoial Indioo. ( ji 
Kefiort on tlu* Results of a Piaotiral |)yr-te>t ot* Natural aoiiin^t 
Senthetii* IndiLTo- A?iotlu-r lnTi‘r* >tiiiu‘' |»nblii'aii**n *' d'reat niem 
ofJaya-Natal st od witli oon<*entf'atr*d ^ul[)hurio a* jd ha> in . n 
|jui>lished i>y Mr. lii*' Assonat ion j» i-. i\. d a LCraiit '•! 

K^. DJiDo fr'Mii the Beiioal (bn ojunienl to riu of rh*- o\ p.-ndit ui * 
fo? rho ein ployrnent of a fla\ ovpeit, and it 1*' staled that 

Mr Kmil \hin der Kerko\or }ia> bf -n ono;ioefl on a^ri-oment 

'Mio Coal'. Hr- will ri'poj-r fully on tin* po>>il>i}if io> of ,\vino tia\ 

in Beljar boforo tlu »‘\piratioh of' fn^ a'^ioonc nt A fhrtlu ? 

'^rant of H> },aHO \\a> fuado tlu- BeiiLTal < b o i-rnnu fjl to 

a-->i^t purcha^or^ of tla\ tlirouoh th» |)uiule* ( hambrr 't 

( 'oifjnu-rcr. A passino la-tbr.-nrr i^ nu-ub- to I )r. I a at lu r'> tieM 
♦ \perinu nt> witli piio^pliato'-. |)t. Hut)rr’> r* p<*rt ori plant- 
-urtbrini,^ from ** ( )kta and M f. 1 u-froyb report on tlu • |\yila 
dise?t.se. (KorroK). 

Rkmakks on i hk sl'<u»kstion hv NIk. Pi vs k I kkoakdjvo tmk 

ACP/.n ATIOV OK TftK rHIN< OK MkSDKM-M lo |t|K IVt'KoVKVKV 

OK J DTK. — h or two years, work has b<‘eii pro<*eudifto ju piti 
improvement, as yet old}' i)y sirttple sehefion ; hut it is hoped 
to comineiKM; cross- bn-edi no evperiimnt.s vejy >0011. \Vc are 
endeavimrino to extend the cultivation out.-idt of Bctfi/ah becan-* 
Benonl i> apfiroachinpr its limits «>f profluction ami the method of 
''imfile ^eberjofi has prosed e\rro(nel\ U‘.e(nl in eojUieetion widi 
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;i< cl 11 riiit iZitt li ►! 1 . Ill j)in* it lias I>«m'|i iju^siliic ill a VfHr 

* o » 

t.. jn-otliUM* LTn^atly i!ii|'rj»vt d rt ^uh-. in a iifav tract, l>v sowiii;^ 

» (1 >i*lcctf<l ti'ian tMily tin* tallest ati^l straiLrlitcst jjlants of tlic 
|.!‘i \ioiis \-cai-s » ro|». Sim[)l4' scl<;ctioii is, tiicn.'torc. uiidonbtcill v 
i>\' \aiuc imdcr t ircuin^tain-es. 

. W ht‘11 vv<* (’•>ll)f to tlli^* «[U< Stioll u| <1 ()>S-|jl LCfllll^r. \\ c find V\ l' 
MO nh nun'll iimri’ dillicult ufiuimd. iln ir arc |»roiiaijl\’ iicarlv a 
liinn^rctl s<»call* d ran-^ of jut<‘ ( t LWy*s and ( . ()/fhn‘ttfs) 
111 It i> j *N‘^il»li' t" dis! in:_^uisli at of cour??c, 

l.<-t'.vci n if'd ract-. ainl -itcii rai-» s. » arly ra<'c> ainl late I’aces : 
l>ii! it i" |»rai*t ieally i f-rtain. tdr ih>taius'. that at least '-oine earl\- 
til raet s with tiilft'rt*ru vtiiiaenlar iiaint-^ are ith ntieal in t*vti\ 
rt‘-])eet Imtannally aittl a-rn-nltuially. It isoloiousK- in-eessarx. 
r In 1 fit >rt*. in*tt»!t e< an iieii«‘iia^ any e]o>^dM'<'rdinLr \sork to tleeitf^ 
wliieh t‘l tin- ^tjcallt-tl rat-'-s art- nltiitn-al and wlin-li ai'c not. 
Mr. IJnrkllf tin- lo jnti t* i <'M Ke inoinn- Pi<Mlin't>. ainl llieauilnM 
!ia\t ijivi n a ^immI dral "t attt ntitii to tlii^ jMinit iluriiiL; the last 
fWM ^ta--iis. ainl Mr. Uiirkill has \i'-itt-ti ]n'aeticall\' the \\ln>le ttf 
Mn- iutt-mow 11114 .li-trii't- duriiiL; P.tn4. 1 :hh; mihI i^to7f*rt]n' 
pU!|M.>t' 4,t* makinuT t ih-.-i \ at i* tii-. I'ln* jihas at Pli>a and those at 
Uui-duan havi aU^' h*-«-!i ninlt-i "tiiet ' tltsria at nni. the latte? 
^?!ief d'hf r«'Nnlts a?r' « neouraL: I Ml 4 ; and it is ln>|)e<l that, 

ah^-n tak« n m <'>»njuin't n'H s\ith eln-niieal and m?e?M»scM|ne evainin- 
ition >t tin- iM’" j »« -ft i\ »- fihri,'". a ^<annl l>a^i^ for I'ui'lln'r work 
will ^oi,n 1,. arri\< d at. \\ » hope as a ir -'ult of tlii> yt.ar'' work 
to he ahle to ^tai t With a detinit* inoorainnie f<a’ utising new 
ra<-es next sea'^on. Whih' tins wank |)ronns4 s to hi* ot vt ry great 
^^d-ntitie as well as prai'tieal int»rest. the intrinsically inferior 
Mature id jute tihr**. w lien i-oinpartal w itli other fibres in India, 
o inlers it douhtful w ln ther it is w i'^r to atteni[»t to iinjinne tin* 
jiiality of jutt' hevoinl a ('ertain |><tinl. if tin- outturn of tihre per 
M*n‘ <'anin)t also he inere.asod. hy the methods ot iinpni\ eiuent 
-alopted, i Mlier phaiit'' are alread\' uinler exaininjitioii whose 
Ml»re is cert ainl \ mueh finer in <|nality tlian jute ainl which give 
f'roniiso of vmlHiug such a return ]>or aciv' as will eniihle them to 
"*Hd»ete will, tin- lu-hf'l piiecil v;nnplev of jute lllhelMilt HI 
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these ribres are some of the ((Ualities whieh we are seek in to 
de\eli>p in jute. — (K uhkkt S. Finuow). 

Aman I^addv. rile maiiurial f\[>oniia*Mts at tho Hm‘il\\aii 
Farm trom I NDI to i DOG have prov ed that tor Aman l*add\ 
d inaund.^ of l)om‘-ineal ami .‘Dt st‘er> of >altj)etre per ;a‘re have 
given the large>t yield. Tliis rnaiinif vieldtal an avi-rage out tin n 
per aere ot maunds grain and 7 G;^ rnanmF ot* straw, a- 

eompared w ith an average (O' Ilt-ij- niaiinds m|“ gran^ and a’J mamnF 
ot straw troin eompatative unm. mur'd plots. Si\ mauml.^ ot 
hofie-meal aloiu* pra- aere gave on the aveiage la.* niaund> oi 
grain ami 71 ^ inaiimls of ^traw ; wliil^t an applieatn*ii oT - 

maund> ot hone-uj^-ti gave t,{{ .nj avfrage tli JnaumU ol grain 

and UiO^ maunds of -.traw. The ouituin v n-ldi d by ■'> maunds ot 

bone-meal alouo eompared with G maunds ot’ bone meal jilus To 

sreis ot .salt[>etre >hows that llie addition of ;)o >,e»'r> lU .-^al^pe^^'. 
repays its(‘o>t many times over. [t has been provasl that it i- 
ttot ee’onornieal to a[i[j|y mortr than T maund- ol hone meal. 

In tin* ^ane; period .~)0 maunds ot* eowdung per aere gave 
an average outturn of maunds of grain and i.T maunds ot 

straw. Hut 1 on maund'' of’ eowdung produer'd on an aveiage 
only i I -I tnaumF ot gram and inauml-' <d '^Iraw. It. (- 

hetieV4'd, tliereforr*. tiiat a heavy dressing of' eowdung is wasted. 
An r'eomanieal ilr*;ssii)g a[)pears to he .ni mauntF o| e^iwilung 
or G maunds of hoiie-m»?aI [>lus Tu >i er- ot saltpetre, It i- 
further suggresti.d that il artilieial manure s are not availahje, green 
manurirjg^ slniulil l^e praetisod 

lL\[>fui merits during the Iasi three years in planting pa<ldv 
.seedlings at dirt’erfuit <listamre-., sljowed that a ilisfaiiee of from !> t" 
la inelies a[»art, gives tlie IhjsL outturn. rhis f^xperiener- does not 
a[U)ly to tlu)se [>arts of India where seedlings an* usuallv planted 
in clumps some lour <^r six inches apai l (Kimior), 

« # 

Iviaoo Kk.skakcii. Mi. Kugene ( ', Sclirottky, wh»» luis 
ree*cntly hren einf>loye<l hy thr- (/. ^ lovi rnmeiil fo dfuiion.strHb 
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at (hi'/Aii the merits ot u|» to-ditte metluxls uF indite inaim- 
I'jiclure t*» tile planters ot the IJiiilcd Provinces, has published 
ill tlie tnrin ot a Icatlct, the results f>t his indi<^o research work in 
the season 1 ‘JOT. carri^Ml on in private factories at Hutlinaha. 
ruicouliah and Sathi. Ainiin;^ at a bctl«*r tei‘jn<*nlation »>! the 
plant, a more perfect >«;[>aratio!i and a laii^er '>-^ain oF the dye, he 
iiieil tfi«‘ j^lucosode ainl the alkali aiul acid |)rocesses and also 
the t-stahlishimatt ot’ a second st< t jaiiLr 'd' tic* indiiTo plant. He* 
a.->er!s that tin- ;^duco>rtd»‘ pr< n-es- n«il oidv yields For loo inaunds 
<>t ^la-en plant, \ to a >et r'. oF ih) p< i* ct iu. iiidiLT*' moit^ than the 
averaj^e vi»*ld l»V tin* indiiiai v pr«M*e>'', but It ha> aii<‘ther advaiitaLTe 
ni respect ot' uivin^ ^ond returns. t*\a*n nhen tin- jdant i-< not ripe 
tor inanutacluic or uhen the inoi-.iuio m the plant issodilute^i by 
rain - water a,*^ to la^taial the proof^^-ss oj liannniat loii. Manutacture 
ot indioo l>\‘ tills pro(*es> i-ain hr- savs. be earrn d on at any tinn- 
itt-tw ren March ami \tt\ ember. The most suitabb temp<*i'aiiirc 
ot the sloe[>ino w ater tor oluco>i ule \ats Jo (o s(i 1*. 1 he best 

srjKiration ot' tin- dvc can. it >aid. bo eth-cTetl by the alkali and aciil 
pi‘t>c(*>s. In thi>' process ihctjuabiv ol indi;j^o can !m kej?t eiitiialy 
under eoinuiaiid bv th»^ pr<*por Use ot acid Mi “'Ullion lit (juautities 
to rc<li ssolvt* tin* organic and mun ral matter prta‘i]>Uatt <l witli tlu- 
dvo and bv icL^tdatin^ tin <|uantit\ ot wiU^-r Used to reiinoe- 
ai;ain tin- soluble im[)uriti* > From tin* t’ecula. 1 he (erineiitrd liijUor 
W orl\i-d U] M »n with t be olucoso< !c pri M-ess I’e'^lst > deeoin po.sit loil. au<l 
.1 sei-oiid .-^tccpiTiL^ <d tin* pla it i/an be I asd\’ etK“ei< d. Mr. S<.‘hri»llk\ 
^a\'s that the st i*oiid steepino pioecss yn-hls |ti jn r (.cut. more dye 
and the t h ree pr« K“t*sses i< >o(‘t her, t hoULth c \ pensive p )W lui^ to use ot 
cin-inieals, ei<-.). “‘leaves the planter a most haudsi>nn* margin ot 
protit. %I V department docs not, necessarily, endorse ^Ir. 
«S(‘hroltkv s views, but 1 am verv ^lad to mvc them publieity in this 
■ lourual. — \ Kni roH). 

« * 

Imi’Kovei^ Skk!> Maizk. Hy fb P. ^wXUm.^-A^jriruhuraf 
.Vrwr Wfth's, Vol. W III. Part Mh 

III this arliele Mr. Stitton dials witli the nn'tlnuls of 
uii pro vino si'ed niaty.c aecordiiijLj to tin* latest SI icnlitli' kinnvlodi^fe 
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• >u tht’ subject. In most euiuiti ivs uhero mai/t* i> ^rouii solortiMh 
o| M^ine sr>rt take> place Tlius. in Australia tlic seed IVum tin 

lar^^^CNt enb> only is : ill KSijutli Africa, tilt sei-vl from (}j. 

miiltlle poi'tion <jf the best cobs i> coiisidert-tl best. 'I'le >e iiictliod-s 
tspecially the latter, are no lioubt \ t*iy oeoti. liul. as Mr. Sultoe 
[a>int> out, they take iio account of tlie iidhieiiec of* the inal- 
Houers im the stttl. K^ cry >eed dtrixt Its cai^in I nan tuo uiiit^ 
tile male [)ollen and the female "oxule or eoi,^ caoh of s\hic|i 
contributes t‘<|ually in the formation <d'thc charactor of tho >i » ,j 
If! th»‘ case of‘ maize the mah flouoi is ^o in iMljy rail* d rh* 

“ Tassel ’* and tlie female flowor the ‘’Silk. Ivteh of tin- lian- 

in a “ silk flow el' is atlaclied to an o\ ary eontai nine an o\ ub , 'f[n 
'>^■e^l foftnr-d onh‘ when poHrii from the mah* llowi-r •airiefl hv 
the ind on to the -^ilk. eaeh pollen i^rain tertiliziinj' '>ue ^ Now, 

It Is apparent, si nee fin* law > of’ roprodmU ion th* '.aine n 

phiiit" and animals, that if [•olh*n freij, a \n akly ‘'r ^tenh* plam 

falls on the* silk of another, rlie re^ultin;.: >ei d i^ i>ouiid t<» hr* po, r 
rhouefi tfie female flower ma\‘ ha\i* horn a \ery oood on* 
Heiiee fine rat's or erJ*> <io not idways produee fine ><*<1 as a?; 
expei irnetit at the ( )hio Mxj>e/iment Station show>. In rhi> 
"tat ion ‘J4 ditferr-nt ears wore >r|rrted of the same -.i/r anil 
irr-nninat ino eapaeif\. d in- orain f/om eaeli rar was planted m a 
"eparat*- row . -o tliat » ae}j |jad t lif* "Uine ehanee dl eyn ld.’' fion 
the threa* l>e-sr row^ wei r at the l afr of ) I 4. 1 I and |U4 bu"}n !~ 
[-♦■r aerr' le-p^-rt i\ ejy d'he row ^^}l!l*h \ ielded le;i-.r pro»iue*d e. 
bu>heU prr ai'ia M heje \\^:|r .) S baiten -if.llk" UJ tills Jo 

The impt'oV eme/it ttt "erd hy mfellioenf hre#a!ino is ra/ ri'C 
on 1)}' farmer" themseKc" in tin ( mted States Jind fin* yjeM 
theiehy lHr;^e*iy inereased. The mi.thod ’taiohly as f’o|h>ws 
A iiumbt r of fim* ci>i>s are se|eet» d and seiai trom ea4 h jdanti d m 
stpaiate* rows. The area of expiiimenl should i>e half a mihawaN 
fioiii any f/tlier maize as pollen i.s t‘arried a lon;^ distance by the 
H ind. \\ In ri tlie flowan-H ap[>ear, the “ ta.ssel ' is removed fiom 
altetTiate rows leaving only tiiother platds. This (uisurcH that all 
s^ efi in a rletH-"fH# f| row w ill he tlie ro.siilt of cross fertiliza 
tion. All "t cf i!e I )la n t " t e r,, t In ise w it hout female flow >-i " ) should 
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1h* I •>iiiun t »! iVoiii all tla* mu '- a- lin y ar^* uiah >iral>]*' nial<'> to hiaM-d 
rVoiii. Forthf tollowiii;^ y* HI- tlu' fmm eacli “ iiiotlier ' 

Ml* “ iii*ta>'-< ll»Ml rj>u '-houM ami sowino iirootaaUMl 

witli on tlu^ saint* linos as altovt*. It wa^ toinal at (Jttwra. tin* Now 
South \Vah*s K\|n‘riiiirnt Station, tliat afttu tlio first yoar no storilo 
jtlaiits appoanal. Tin* aitit-h* is wtH illustrattMl l>v ])latt‘S ainl 

>hoiil<l |U‘ovr intoi'ostinii^ tf> inaizf <^M<avors, t*s|)<M-ially in Heliar. 

,\V. ]*{oHKKT.s). 

A IhtKMlt'M KttK 1^1 KK ('oil on KiKKU' lu tin- \’oai 1 OHl) 
ni r\ I »ori nn -nt \va> in‘'tituio(| m tlu' of* Kuriioul anti 

( hnMajtpah ( M at Iras) t*\ v^i\ ini: a | trtin luin ol’ anna- *J j M*r arro tin all 
plant it ally |>uio fotton ti* Kl>. 'rhoohjoft in \ i»us was to induco tli»‘ 
iN'ots tti niilllvatt' a jiuit nitiji <•!' anv of tin- fdur xariotii*-. Vta'ra- 
I' att i, I't-llaj lat t i. ( iatiair ami ( '< M-anatia-. '_ft-iti rail\' 'j;\* tu n in tin* *li- 
tiift-. rin- louartU u t ?■. oi\. n aftt-r tht* t*rop- Inul la-Mii tifolaroti 
’o Im junt' liy m-jn-ftlno otf.cMi-. with spii-ial know ..1’ jwirtin 

alar ^arn-tn-. In -oin.' oas.-- in-jHrtinLT olHct-r- h.nl rt*<a*i\»ai 
-pt-nial inst riit't ion- fVoin t In- offii t rs of' tin- Agricultural I )i*j>art 
nn nt. 'Tin- rtuvaials havf hati -tiun* ctri i t in iinliu in-^^ tho cuItivaTtirs 
to pay -tMin* attfiition to >. . li i-lion. 'rin* anting ( i\ a'rninont 

l)otanist rccoiunn-inh-d that tin- ro\sard to ho rtf» c*tua] inu-t ho S 
anna- per ann* loi* the ‘_^^rowri's of ( tada^ i-otton on Idai'k sod and 
\ criajiatti on rod -oil. hut it has not ia on tlioucht ailvi-ahlo to 
tollou the laa'oninn-ndat nui. Tin lAporinn iits will ho noiitiiuinil. 
It Is. lniua*\or. douhtful if fh*r«‘ a ill l>e mucli pi ant u*al outcome. 

< Kiu roK) 

KuYI’IIAN ('oiTON IN rUK NoKIU W'f-I 1‘hnAMKK PhoV1N( K. 
'^Vith ii \inw to ti-st the suitahility of tlie North-Wn-^t Krontif'i 
I h o\ iiKM* for t^riuv iijo Fo-\* pt lan ( *ot ton. t ho l\n von un ( on i mission m 
nrauotal in liuih for preliiniuaix trials with thn siaal suppliml hy 

'ln'othc iho Iiispnntor-i haioral of A o i inidt un* in India, Tin* 

tiials wnrf* made at nij.jht pla<a>s in the Provinneon land whinli was 
' uotully nidtivatral, matiunMl ami irrii^atnii. I In^ plants in all 
■ nos ornw ill a InuLrlit of ahouT 7 to 8 fnet ami flowtuvd. but 
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(Iritnl awHV in the month of Oetoher witlioiit yielding anv 
eotton. — ( Editok). 

* * 

The seed of Nvmfh^ka I^rrus, — Tho st^ed otW////iy>/or« 
whicli i.s very plentiful in the Koller Ijnke, is known in the Kistna 
District, Ma<!ras, hn ./////o/e. the whole [>lant Indni^ chilled AUi, 
The plant oceuriino in the Koller Lake luvus white d<o\ers. I( 
is met u ith, thoui^li not ahundaiitly, in other [>Hrts uf the Ib'esi 
dency. While the seed and the tleshy root i>\' the plant are used 
as articles ot' diet l>v tln^ lowtn* classes of [>t*op|e inhabit iiiLt th< 

N illa^-es hnrderiuo on the Koller Lake, their dietetie value is (juil* 
unknown elsewhere. A Christian tie man liad reet-iitiy 

returned to Intlia trom Ja[)an rtdV*r!’ed, in a lecture de|iv»*r»:d mi 
tie: manie*r‘> and c‘U>toms t)f the .[a[Kine>e. to the tact of lotU' 
roots beino ustsl as foinl bv the Japane^*:. Whether these peopl. 
Use lotus >eeil as food is not known. 

I'he J/o/n.s and oth»U’ |ou ela.^^e^ o[ peoph- o, i out on 

raits fU“ in hollowed trunks of the* palmyra, in tie* Koller- Lak* 
in November- and December-, to father various pr^siueis. of wbieb 
the fruit ot Ab///<p/e^o /,o^ey i> tie* o*bief. 'ffie fruit i-- roimdi>li 
find brown is li reel. It is kept soaked in (-owduno in a basket |bi 
three rlaV'*, wle-n it is pounded and the seed >ej)aniTe(i, Tin ,^eod 
somew hat r*est*inbles when tboiou^^bly busktel, and is ot dir ty 

white* cidour. It is boded like rice arel thu> efiteri or ^^r-ourid n- 
llout* aiel made into cake>. It ]> considered >pecifil!\* o,M,d f'l 
jM^:oplf* sutferino pom l>eri beri. It is \ er-y |^itatal>]e, but is not >* 
nutrition.'- a.-- rice, ehojatn or- »)f her* oifiin. It is extensivi'ly eon 
sumed, specially ii> time^- ot scfircity. l>y tie- <“l.asses of people iibio* 
ret erred to. Di^t \’<^*fir, tlie prie#* of the seed in tin* lillaye- 
borderino on tie* Kollej- Lake, was so hiob as )^^ 40 per eandv 

of 500 lbs., that is, half tie- price of pfiddy. 

The ro4it i»f tfi4* plarrt is eooki*d and eaten as (’urrv. {( ’. K 
SlBBA H\r>). 

• # 

(JoTTON wrr.T IN THE f>.NTRAL PHOVtNCKs. — This disease WfO 
noted on the Experimental Farm, Nagpur, this .season, and tlm 
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the first auth<*htic iristam-e of its appearance in these 

|h c> \ i!ua‘s. 

A tiehl of Bani <.'otton, a Incal \anety rather fine staple, 
was first attacked. This i-rej) was ^rowine a pirci^ et land in 
latln’r liieh cnnditittn which liad Ihm'Ii ciifpped vsith Juar the 
yt iii ln'lun*. 1 he cottnn p)ant'^ Were \»>r\* \ie,irous and healtln - 
Idiikinj^, aiui i 4 ^a\'e prtnmsr < if an exct'D^ait (’Tup. (he fiist si^ris 
dj’ disea'-e \^^ Id noted at tlie cnid of AU:/Ust. whcii scattcied 
jdant> Were noticed to turn yellow, tin* lr‘a\es to wilt and the 
vdiole plant to die and dry up. Ati atta**ke<l plant was often 
notici-d to h;i \ e cdiM pit! el V dnd \sit]iin T \\ ♦*Mt - lour houi'^. On 
pulliiiLT np di^da-^etl j>lanr> m rim.: ef' tie- l»aik at the point of 
imictioii i>| the -tein and leiU wa'^ tound te liave turned lirawn 
and to he in a dei-Min p« ‘--ed "tale. s\ Inle inmiediateK' above tins rini^ 

tin - ha-'e ot tin* >teiu \\ a - no ♦ [ ed u it h iari^e unhealihs dookinLj’ swfdl- 
iinys which itj a later «<tai^n- ar*- fViJ|Uentl\’ attacked hy white ants : 
these in''eet> lu ino at tit'-t ^U'^j>ei ted of liaxniL; cau^eii the injuiw 
to the plant, Specniten-^ ot the disea'^ed plants were foi\vardt‘<l 
to I )r. Butler tor e\annnati<'n and ha\e hern nhntilieii as >utier- 
ine tVoin the <-otton wilt ch^ea>* t "'''ed.vy 

Smith). Mi auwlnle. ^^l\ the other pait^- «!’ tin* Kanu. Jari and 
dtin-r Indian \arietie> hml been attacked to a le^'^ extent, iuit it 
wa-- cuiion*- t»* note that .American I'pland \aricties. which were 
u'lowino round tlie edoev .if' the hr^T attacked phu. were not 
attat‘ked. in>r could a >nn_rl»‘ lU'-tain'e ot an .Amem-an eotton plant 
^utferinu^ tVoin tln'> disease l*e ton ml In le>s than thrta- Wiek'>. 
this disea-'i- was eutueh' ''t.ainpt'd ont io’ cutline and hurnine tin* 
iliseastMl ]>lants. and tlii^' i' ^ult wa^- In l}>t'd. no doul>t. hy the early 
<'‘ s«^ation »>f the rains 

( )n wilier empiirn s heme made, coitmi was rc]^<u'tiHl to In* 
'lisensfd in se\cral places in the \ae]>ur District, and in the 
Saoner tract where, ow ine to tlie re ce nt cottem boom, this i*rop is 
■jiown without proper reeaial tc* rotation, it was cstiiiiutcai that 
nearly a pm' cent of the crop liad been killed in place's by this 
'iiscHsc. Oultivatcus state that this disease lias heeii occasionally 
"Cell for the lust tlirre or four years, l>ut has only been connnon 
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tills Tiu* rnrioiis part is that in this Disti'ict als»i it 

not [ouinl on tho Aiiioiii'.an <*ottons. Heavily iiiauurod crops ar< 
most frcrjaently attaekeil. ami pessibly tin* disease lias latc|\ 
hei'Dinc se\err owinuf to the ahamionnient of a proper rota t is m for 
«M)tton in certain ot tin* nioit‘ tavoureii cotton tracts ot‘ this 
Province. — (( h Kv \\s). 

])K>TKi'jrm\ uK Hats h \ Hativ, - A [>r i*[Mration .-alh , j 

‘ Hatin’ t’or tht‘ (h*-trintion of' rats anil nncf \sm> trif-d in<imnjan\ 
witli siirct'sst’nl le'-nlts. r»» test wln-ther it wovdd he of n-r in 
India, »‘ \ pt-n fm-n t s utar n ladr* h\- t lie ( "i vi 1 \ et i-ri na r\’ 1 )epa it ni» n f 
both in tin* field and ifi (In* 1 .^.aliorvitory. 'Tin* results ha\«* ht * ii 
di'sippoinrinu,^, tin- pr»*paratioii IjavinL,*- hi^rn fomMl to h^- inrff* i-r i \ 
riii^ »*\pe!*n-ncc Is 1 ‘oi-rohorat t'd hy tin* results of tlie ••\pfi iimaii - 
• •ondneted on an extensixa- ^<'ale i>y tin* Plaoin- I )ep;trtiin ii( anil 
III the Mysori* State. I he inefh*ct i ve)n‘'^s may 1m* dm- t*. tin 
rat in liaviii'jf lii>? pof* nc\' as it nid\’ ke^-p^ 0 (mm| tor ahtiin iwt* 

nnaiths after mannfacture. - ( Km iok I. 

KxPKKIMKNTs on Wrix-SIN'KINO IN TMK AmMKDNAOAU I >1'^ 
iRFi'r. A >nn[>|e system of ut-ll-horm;' has hren tesf.-d la- 
the ( ’ollect«>r of Ahmed na^ar ( lioinhav I h*e^idene\'). A ca-r ar on 
or mild ste^ l Jiimpi*! har is ns^-d. I his tool is not exjwnsivi-. ft 
should be I :J to 17 im-lies Ioult and ![ inefn-s in diameter’. 'Idn* fop 
has a liook \v]n*re)>y tin* imjdeincnt is raised from the bored hole 
At its lower end is a sta-i-led chisel, 'fin* eldse) shouhl hi- twisted 
-lightly by a eooly each time it deseends. Thus the suh-sliafa ar» 
broken lip am) e\ea\ated and removed In waioi' Five rtn-n are 
reijuired tor t}ii< s\st»‘ni ot boring*'. 

For’ def*p borin^^ a rope passed over- a pidlev should he 
attaclied ti> tfie hook ol the harr I In* depth, thus !<*aehed. i- 
Usually lielow the tlepth of existing welLs. 'riiis Work in two 
days eosts ahout Hs. d’lie restdts and personal experiem’e 

indicatr* that adrlitional .snppli**H of water ram in niHiiy |>arts of 
Imlia, h*: easily and I'lrenply obtained hy boring 20 or more feet 
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s: 

Ij^Iow th(* ri(Kjr <»t existiiJLC \\»*lls, T.}ii^ cIoi'm imt <»|' c^our^^f* hold 

^ood iti all disti'ictH.- — (E di iok). 

JrTK Expkrimkntv in Sot th Behah. At the instance of 
the Director of Aj^ncultiire, Herej^al. an iiilert/>tini^ trial was made 
with jute in IU 06 . hy a niemh^'r v>f tin* Patna Divisional Agri- 
cultural A •'Social i< >n in^ar I tarlii in the Buxar Suh-di visitui of 
Shahal>ad. The laiul st-leeted onlv !nea>iired ahout threc-Hi^hths of 
HU acre 'I'll e soil was a low -Ivino xifl loam ad]omiii<_5 a l>i^ pool of 
water, *^rhe si‘cil was sown in April in heal^ laid out foi- irriv^Uition. 
Fi\ e or >i\ w atei inLT'' wei f* 141^ *‘n till tin- c*omiiieiu*ement of rain. 
NO manure wa> applieil. 'rie* land was, ho\v<w *a\ naturally fertile. 
Tilt* rains we!<- favourahle. Tli** plant> ijo w to a Inn^dit oj lo 
t’eot and more. Tin* plant^' \v<-io if tted in S**ptend>ei and the 
til>re ext!'aet*'d hy hand in tin oialinaiA’ wav ’fho total yield 
[»er acre wa^ ’J 1 niauitfU ottilna \aimd at 1 ^.' !i»s The co>t of all 
the operation-' ainountt'd I** ID. L‘.> oid\ . 'O that the net profit piU' 
aeit- wa> ID. 1 fei. I^■uid\ v^a- -^towu (HI til*- >aim- field after 

the remo\ai of jute, the *>uttnin <d v^liieli wa^ found to la- lU 

maiuid.-' [»er aere \alueil at il" Ht llit'-'i* promising results 
ha\e e-net lU raided the he tither to eoiitiiiut' tin- experiments *ai an 
extt^nded senle tlii-' year, and he hope^ to hr -^oou in a position to 
xiy wliat the ral |.tosp.-et- ot’ jUte are in the Shahaliail Dis- 

trict. I EnnoK). 

• • 

MKTno!‘OK IhlKKlUNo Pt.AM^ M KlXlNo rUK iHAKAelKK IN A 
'IXoLK oKNKKVrmx >\in lo IInVK rFKN IW KN I Kl* lO Dk. \ Kr''ON OK 
SwKhKX 'rheS\a]i»f Kxpeilinenitn " ha\ C fonml that the tluctuat- 

m- ^analfdity 1^ -.f little us*- in the proiinetioji .*j n*w\ xarietie'^ 

'i e» i',.ai.v, iiiit all the ^anetie-- ,it pre'Ji-ni eultixaled are made up 
■ I lai e,. numheiN tit nnit >peen " thth rinL; \\ id* ly aiiHine th<'in''el\ t ^ 
IhUanieal .and lva*nonueal ]a*»pertie< ( )nee isolated, llu*"*- 
unit species merely riHpnie to lie propaoate<l bt:ti‘r<" l»eine plaxaal 
'■n the market 

There \vn> also found to hi* an assoidation o\' characters 
luHNyeen the smuH morpliolo^ical characters on the exterior of 

6 
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these unit species and ini|HU't;inl ecduomic [)nipt‘rtics. Thus, tilxserv 
atieii showed that in Bai'lt-y stih' spreailin^ haiis on thr sealr^. 
are ca)rrelated \\ ith g'ood inaltini^ «[unlitios ; a fart of tin* iUnH».>r 
importance in the iriitial s<*le(‘tinii (if a iu*\\ race. Hf eouisc, theii 
is a vast ^uuount <»f hook-keejiitu^^ and ]al)oiatorv work cntaile»i 
in the disetn ei'V and recortlin^ of these associated chara<‘ti*rs, auil 
a larije staff of ex|)erts is kept for the puiposoat Svalof*; Inn. on<t 
these currelatetl eharaetors art* known, it only in ressary t< 
search tor the ct)r-i‘elatt*d hotani^'al inai'k^ in order to inipro\'i‘ any 
^iven local variety in anv character in which it may he di-iicien! 

The results ohtainc<! at Svalof arc puhlisic d at inroi valsin 
Swedish. The A>;rit*ulturnl Station thcr>* is not 'iujipmtod hy 
(Government, hut is a cotnmer<‘ial untlet fakino tor t In* inij n .o • 
ment and distrihution of i^o-ain. 1dn*ri' is an ae»*onnT ot tic 

work of the Svalf*f station in Ih I /-ns Phtaf 
f £A)/iiioh ■ , \ nf 'h, I it' t /!,, . ) I h* ^ M' ' 

also ^iv’es a ehaptor on ( orn hrc»*dino. and dcvoti**^ a lorjo art icl» 
t4i Huri)a!ik's I [ortit ultui al Nova Ui* in which article le* ^ho\^- 
what use Hurhank has made otdiv hridi/at ion '>n >ci»'ntitic lim-s anh 
of ^issuoiatetl <‘haraetcrs. At tie* cfid ot the hook In- ha^ ^imic 
very interestiii;^ remarks on corre lation and t li»' 0 ‘'ou^raphical di^tri 
butlon of plants. In fai't, tlu" nuit4' tin* most useful hi^ik tha' 
has recently appeared on plant hn/edino 

The following is a ii»t ot tin* reei'iil works on the .suhj»'ct 
published in Enolisli : 

Rf)yal Hortieultural Society 

Ke[K>rt of Third International ( hintm cne*- on to/neiir- 
SpottiswfiofI h ( *o. 

Koyal Soei(?t.y — 

Tlrne report^ of tin* Evolution ( 'ornmittec. IlarriHon 

Sons, St. Martin’s laim*. 

.Mendelism. F^v R. ( Pumn tt (*Jnd I^dition.) Ma* 
millan k Houres, (aimhrido** 

FMant Bree<lino, Hy Hailey, ,\rn<'millHn. 

Recent a^ivancpH in the Study of Evoitttion ami II**redii' 
By Locke. 
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Journal ut' Ao, i,.u|tural K. H. Biffin’s work. 

Ot tlnsc tln‘ ro],>,rt-, .,f the Kvolutioii Coiiiniittee of the 
K.iyal Society aic of |.nirly M-i.-ntiti.- interest, as they contain 
111 account of tli>’ orioiii.il „,,rk floiic hy Bateson and Punnett 
iSaiiiidcrs ,v Co.) on tic- >uhj,.ct. Tlie Royal Horticultural 
Sorit'ty'> rt*|M.rt nf .H>t in<-t 1 y it-iil ihtrn*st. as is Mr. Biffin's 

\\«>rk ill til** .[iimiial ol A i^nrultural SritHiPi , 

Huilt*ys 1^1, ml is s'liiicwfiat out of 

tlaip, as nin-i m| it ha.'^ ni>t kt * n rr-wrilttai inv ten vears, and 

Ml Its t‘arln*r payt-'' iiii-i’»'!y yi\» > an ats/tPiiii tjf tin/ old empirical 
h ti'in u k n ai It I j it nd 1 ly 1 h fttit* tin- jii'»"stait scioiitiHc methods 

had hfi M inirtiduct il. ( W h m inijoi ^ K i. 

W Ki,!. i \ ( hiivt.i.KiT i I >1-1 f:it 1, I )urinL{ three months. 

• :ini h duin*. 10 U 7 . \» iv ri >ults were t>litaino(.l in well- 

(Miring in tho (’hiiiLrh pnt lh>(rit t. Madras Fniu'teen second 
ht>i iti‘j;> mad*' 111 **\i''tiiiL^ td!s. In the>»‘ lu>rm^s pipes 

wt-rt' plat't'tl whieli rt-acht-tl t'* artt'>ian water. Fortva>ne borin<Ts 
Afit'inadt' in .ind >* vt utet ii in new wells. In 

■iliihi'^t all ea>es tin- I >* in n >11 1 1 1 i i m iiiernased water. The e\is- 
t.'iH-.' of artf^iaii uat--r ^\a> more t-a>]ly a>eertained hy Ixirini^ in 
"id \\t‘lU than in ln■^^ u*]l>. I'ln' extent of artesian water 
i‘a> n*it yt t hi-i-ii « l(-timi«-lv d- tmiiini d in any liistrii-t ot' tht- 
Funjali 'rhnn ldi'i' i-ultt\ati'r> i'ann«a y»‘t Im- adxist-d where t«» di^ 
Hi Midi-r tti tap thi> »'\tra it*-r->upply An inm pi[>e ot* 4 inches 
diai}n-i* r. which !ua\‘ Im- ri'«piir*Ml t* a' >uc<‘* ssiiil artesian Ixirinef. 

' vi>ts aixiut a l upcn i\ font. The *'\penditurt' in horiiiii t*i artesian 
‘^^iiler may amount to Jo t.r ''O for each well. 

WelMiorin^^ hn> Imeonn p^ipular in tin* CddiiLrleput J3istriet, 

1 h 1 ’^ at»' I'literprise lni> t inn h. rii ^timtilatf'd and valuable prac- 
' d n-sulls are likelv t<i follow. - ( Km iokI. 



1.1 TKKA'ri RK. 


L’mtel) States JJepaktmeni ny A(;RiLi lti re, Karmkks' Hu, 
LETIN No, l*57. Soil FEKTrLiiv. Hr Whitnkv. In thi^^ 

Bulletin, which is an address to a tarn u i s' clul», wf havr > t at rd 
in popular form the <*oiielusions at which, after xonal year- 
investigation, the Bureau nf Soils in tin* 1’. S. Drpartnirnr 
Agriculture have arrivr*d regarding the <pie>tiou -d’ >.*il tVitilitv 
These are aK-olutely re\ nlutionarv in (dnuacter. In tlif tiist plaer-. 
they hedd that the eNainination l^y tliom nf hundi-rd- » d ot’ ai. 
sorts in the Tnited States has ^’-taldi-lieil that thr aii|>osi ( i,>l 
and r*onceiUrati«>n «d‘ tfie >oi| moisture uitli le-pr.r th. 

e(jinmon plant foods nitrate.-, pota-h, phe»>phate>, linie i- prarti 
<*ally tin* same i ti all *eii Is, and that tin- ei an posit i on i> < ais t a n t K 
maintained. If, rlien. ther»‘ is in gein ral a suthci- niA ot‘ [Ton 
tood iinmediatcH’ av'ad^ilde to (‘rop.s, w liat ean ordinain 

infertility in soils l)e ascrihed ' 'riits <nn*stion i> an-were.l h\ 
restating and greatly extending the o)d ex<*retorv tlirorv tii-^ 
propounded hy De (Timlolle and for a time supjiortrd In Liehi- 
We cannot here examine the experiments on whieh (hi- theorv i- 
bftserl, but vve may admit that as far as laboratory » \ {>erimfnt- 
go, the Bureau of Soils have brought loruatvl sufh(’i«‘!it ovidence !<■ 
establish the faet that toxic substances are excreted by the roof> 
of growing plants, that these substances are deleterious to plain ^ 
of thir specie.s by which they were produced and often to a ('on 
.siderable extent to densely related sperie«i. but are frequenth 
innocuous to other familiefi or orders of plants, and that they an 
de.stroyed nr neutralised liy the application of f^uch fertilisers 
farm yard piannrr atal green manure and of such non fertiii,‘'ei ' 
carbon black, ferrii- hydrate and pyrogallol, .But when fron 
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thr results of ihvsi^ rxpfrinjr^iils aiul their roiiclusious regarding 
the eniistjiiu'y of the eonij)usitinii of nio}>ture, thev argue that 
the hnietioti of <-ultivation ami nf t>'rtili>eis 1> not to make 

a\ai]ahh' ipr "Upply plant to.pil htU lf. hi^ak U[> tr»\in>. \^ ♦ nMphtex> 
that NN • >hall mneh ^Ttnngel 1 valelKN- hetole \\ can aj.jlce 

witii them. When t]ie\- lia\e di f i an j -tj a let ( in the field over a 
^.aie^ lit y‘ ar> that hy tlu' apjplieation of’ carbon black or ferric 
hydrate aloue they can produce crop> iMjual to tho>t^ grown after 
a lull do-NP- <tj tertili>ei\ wc >hall br cipit\mcid. — ( K. Shkakkh). 

Anm Ai. rron r <^K d'uK Hoahi* or S< ikniific Ai»vh k kok IhUj- 
1 In* Hoard of Si ii ntifi<‘ Ad\ ]ct was constituted in Mftej to 
CP p-oj'diiiate ofHcial sclentltic irnpiiry and to . iisnre the proper 

di^trdtutjoii of tin* \\ oi'k of ri scat clj ainoni^ difierr*i}| rir partineiiTs 
<'*f science. I he ]v>aifl ad\isi'v the f b oi-rnment of India on 
que.-tions of I’conoinic and appln-d -eii-ncc. isperialK’ on the 

^jUe>tions of indu^tiial dev flojujictit d'hc picx nt rrpcprt. covering 
the period li’oni April Kt. l!ni;>, to Mar<*ii l!ua;. summarises 

the Work of ill* >*‘Verai dejpartmcntv which deal with scir-ntifii: 
in V evtigat it lit. 

“ l^^‘luntmlc ami Imlu.-'tnal ('hcinistry K'etuals tin* 
exandnation t>( ^rVf lal wild and culti\ated Indian \aiietiosof 

hieu-, ! In* It -uit ttf t inM xaminatioii lias pro\ t d tliat only “ Kicus 
I'da^tica \ icld> ^alisfat-ttn y I ndia ruhi)er. 'flic most interesting 
{'.'irt ipf’ the report i> th.ii which i ciairds the results of' analysis 
to as(*i rtam tin \aluc of paitnmlai -tufls as famine fuids. Aimuig 
die ai'ticlc^ -uiunitted to iliis cln inieal analysis wane tlie 

following ; r<*ot-« of ( Si >f • the seeds (if ( 

f f,,f mots of >Vej*ee/<o I d/cvfn aiiil si>me edibh' eai'ths. 

llif* first two welt* found to In* tairlv nutritious, while the rest 
'■vere found to liave no forwl value in tlmm The rep'irt notices 
die experiment s tnade to asct>rtain the <a>nditi<ms unde]' which 
' vanogenot ic glueo.sidcs are found in t*\eessivc quantity in Sorghum 
Old otlur eulti\ated plants. The gereral idea that the presence 
• f these glucnsiilrs is asstadnted with eertain varieties oi' those 
‘ Tops if, not .supfiorted. since the same variety may contain at 
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• lifferent stages growth very ditiereiit quantities of it^ 

eharactcristic glueosiiles. The im mature [jlant ot* 

goMeiallv held t<» hr pnisoinai'.. was found to 1 m* fjitirely 
free from any poisonous eKunent when ridtivatod at Ihisa. 'fh' 
re|)ort takv-s iiotr ot' tlie e< >n>ti-urri' ui at Pusa of thur eaugr-^ 
designed to nn^asurr the amourrt and quality of the water- whieh 
' trains into the >ul)si fd. 

In the seetion devottd to Hotaiiieal Sursr’y iianti'M; 
IS made of an intei‘esting l>ook h\' Proth>s«»r J. ( ’. J>t>se. oji 
” Plant Response as a nreans of IMrysiologieal I n\es( igat ion ‘ ana 
of an impoi-tant Memoir- on “ Root Parasitism hv Mr. Harher. 

In the domain '>f Agiieultural Hotany Mr*, (tammio ha^ 
eontril)Uted an important pa[)or on “Indian ('ottons. Karth» i 
vuitpiirv <*arrir*d 'Ui to a>e^*rtam th»' oaU"*' of tin- (h‘t«-i'ioi-at ion 
tliejiite tihre has f»roug[if to li'_drt tiro taot that tin* flrtojiojat n 
of the tihr-e is dm* in lai'go o\tont to tVauduioni watt r irjg and Miar 
the '»horta*_te «)f >up|>l\* mdin*o> lju\'ers to jmielia.^o oxon tho 
infer*iot- qualitios. Tin* r-epoi t hriotly notio»^^ t h»‘ attomjUs njad» 
t'> aseortain how tar onthroaks ol' inso<‘t qx sts ean he elnM-k» ti 
hv tho di»onrination of disoaso amongst tln in, < )f tin- fimgn- 
f)ara.->ito- or<*urring iri hainrful in-oot--. tin* loou-t t!mgu> ha^ horfi 
oreditod with tin- pown* t>t do-^ir-oying l< m*u.> ts in South Atr'ie.i 
A '-orios of to>ts with tin-' |iM-u.*'f tungu- wa> i*Hrin*dout on rli* 
H«*ndMiy arnl Nor th o^t>*ri! lo<*u>ts and ^on t* -.pone's ..f gra.-s- 
hoppers do.-truetivf to t-mp.-. 'fin lo^ul?- uoi» un>u«*<M vs|ui. l*ni 
now it undrUstoofl that tin* trin* loeusf tnngu** wa> not tiro 
whinh WH'* iritrodin'od for- tiro [nupo^o ot' ?lm>o l■\[n’rinn•nl.■^, ane 
thnrad'oro there* is a vory gorjd i-oasfin t u* tailuro. Note is also tak* e 
of the failiirt: ot’ oxporitnerit^ to i‘ln*rk tin* grorn l»ug of ('offer* hv 
means rrf a turigus ptrasite* impoi tod treun tin* I nited States >'■ 
Amer ira whieh at tanks various .aiealr in.seef 's. 

The whoh* of the -ccti<»n on Kor*» *^t Ihoduets athu'd' 
in^^fruettve reailing to tho-*- wfro fiavr both sutHeient means ami 
‘riterprise to develop rnvv iiiflust rm's. In this seetioii ar* 
menthprn d thf mqM)r!>mt in v est igat lorr^ made a! Rarigoort fei 
utili/.iiig in tin- fornr r>f pu][>, inferior kinds of tinilM-r and haiiihoo*^ 
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lor the inaniifac-tun^ uf i-hea|» [lap* r. The paper pn^luced is pour 
III «|uality- It may »aily theit^toir pay tn matiuracture [)ulp on a 
lar^e seale fruiu hanilxios ainl t'Xpiat it lu Kurope. 

Tilt' ItiUiilj.M, [lulp i.-, .l.-ciaidly ,,)■ liiytli riuaiity and leaves ;i 
iiiariiin ut f\. ii att. r tin- |iayiiii iit id' tieighl and other 

rharges inrideiital to its export. W,. an further told that 
Invesiii^-at ion> art- m to ax-h-rtalti hou the cultivation u1' 

lie* iae in^-‘et can h** impi ovtdl and »*\lcnded. and what is llie he^l 
'♦ ason lor ^^at ln*i i n^ lae, (Imh ioiO. 

HkI-oKI t>\ IHK VVOKKIN-. oK ( 'o - o PK k A 1 J \ K ( 'kEOI V SorlKTiKS 
IN MIE M AincA- lh:K<ii*KNrv i\ ihk 1 .Vi n Mom m kmmno Moth 
Jink lVo7. I)tniii *4 rln p.-n*td undti report, :u; now sorieti.*s 
were rtoi'^icifd. Ot rhof 2 \ u cio inral and IV woit* url»a}L All 
tin* rural .^ocioti.'^ wt re l>a-«'d ini tin* priiiciphy of unlimited lial>il 
ity. Mo>t ot the in-w >ocii‘tie^ ueie >tartcd m districts in whi<'h 
similar institution^ vvi-re alrtady in o\i>ttnee. ddn* aiT'M'eoatc 
numlH-r i if meinht-i*^ ro>o iVon, "JT-d ( )f thi> iiumbet' 

• Jl pf'i-eeiit. were aorieultmi>t>. and :>r p**r edit, ueic those who 
partly tiiliowed aorieulture and pat llv of In*]' oreupation>. Be^ule-s 
tin* [►aiil up -hai e eapital ofriie-e 'voenti**'. ti\<'d dt*jM»sits ware 
ilolToWed on inteTe-^t tVoin •> til M per e»*m. Mo]“e tltaii two 
tiurds ot these di'po-.its ware eon t ril>iit ed hv the iinMuln*r'' 
Miem^eKi's. The amount h-nt l»y <h>\i‘rrment was iu*arly a^ 
mUeh as the share-eapital and fixed deposits ii! these setcMeties. 

('ertain <’i>nee^^it>h^ oranled hy tin* Madras (ioxernmeni 
iiax'e raised tin* pis-^tio** lit' thest* '^oen-ties in the eyes ot' tin* 
puhlie and ha\r* tu'i'ated a ft **linLr ‘d eontidenee and se<-iirity. Tin* 
uinmd ri‘ports »if tin* Noeii tii > with tin* reojsst rar's audit reviews 
tln-reon are puhli^}n*il in tin* l)wtriet <IaAette^. and ai »* >uppijed 
d'i' of ehar^n* to all rural so.aeiies, lu-niittanee trans|\*r 
are issUf'd at par -o ihr.t remittanci s i-an he sent w itinait 
\tra eharoi* 'I'hi* soeietie^’ -trono lioxo^ ean he kept in (I.ivrrn 
■'"tit trejistirieK to!' eni it \ . (Immtok'. 
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rii. .M.-iiiMit> of tliiM I ». )iartin> iii. il. aliii^' « Itli mitic 
|. .1— (II A^^iii-iilt nil-, will ajijiiar t'roMi tiinii In tiimj as 

iiiati'l iai i> a\ ailatilc. 'I'li.-y will I.,- |iul,lisli. il in si-|iaiati.- si rios. 
'II'-I* < 'lll■llll't i v . Hiitaiiv. Kiitiiin.iln<a\- alnl tlw liki-. All 

"I !"• "'•lit til fl]i. Kilitor. till’ I||>|1< rtui-A :i-iii-ial 

lit’ Awcinultmi-. \ai_r|.ui-, ( •.•Iitial l’t.,viiu i->, liiilia ( nit cil mtur- 
util III- a|\i-ii. til lit I'liai'yi'. titty i-njn,-, ,,| tii. ii i-i iiiti'ilmtinM^i 
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